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Sleight (JJ.5) aiullH.'rtrcJ. al (H have demonstrate cardiova*- 
ealar d«‘|>rt?».sor rWhwcs iit dugsV.idicd by nicotitio rtimuI;itU*n of 
tho sun'.u'C of the kit. vcntrivhx rsadivs have liiecn mnlort.ihen in 
dogx to dcU-rmim* the *!i>rt of U ta sympathcii-T receptor blockade l»v 
.propranolol on the coniiac actions of nicotine. UVstfall (/.T.3); 
|Kdnum<hwic 2 Pap;ien>t:is. « r.l. (//o')* Sluuks ( IJl ) and Puri 

| (/f^) have-noted 1 titic propranolol can prevent the usual positive 
[inotropic elTects of nicotine or norepinephrine stimulation on 1 the 
myocardium as well lad the indirect Lett dilator cuects on peripheral 
rts-sels. This, results proportionately in a greater increase in left 
Tentricuhr after load accompanied by a reciprocal decline of the 
Telocity of myocardial fiber shortening (!?>). Jt also noted that 
resulting unopposed alpha receptor nr;ination by nicotine could lead 
to increased total peripheral roistance wriht impaired ftorke volitme 
»nd cardiac output; This is further evidence that cat echo! amines, the 
re lea so of which is induced by smoking. intermediate the cardiovas¬ 
cular response to nicotine^ yyey > ; 

Tho eiltct of r.imittc in jingle and repeated administrations teas 
Studied on the terminal vavttlar bed of the heart by ('wviuu et ah 
(27). llrstrUs inalicarr.1 that hi dog* with intact roronary emulations, 
tho single intravenowi infusion of nicotine t’i!50 «g./kg. holy weight/ 
minute) ihcreaicd Mli the left ventricular cajuilary blood llw as 
:dl as the terminal, vascular capacity: the chronic intr.nmivulir 
ad mi nitration mg:,kg. Iiody weight given 3 tiim^-Msiv for *2 

months)) however* had no such ct!eeli In contract, in docs with con¬ 
striction of the coronary arteries, nicotine administration in either 
(single or repetitive doses) form retired in a fall of capillary blood 
flow but an increase in the terminal vascular rapacity. Capillary blood 
flow as measured in these studies represents a nutrient inflow to the 
myocardium. Nicotine admin:;*!ration resulted in an increase in both 
ibe velocity of my>vardnl!shortening as well as the force of con¬ 
traction* and these cKeels of nicotine are identical to those of norepine¬ 
phrine. In addition, there teas also an increase in the rate of left 
ventricular presstuv ri.-e (dp/dt) and a decline iu left ventricular end- 
Jdirtstolic pressure (/-/). ■ ' 

Coleman* e: aiJ ^L'J i studied isolated cat papillary nm«c!*s to rUtcr- 
m ’me the mecli.uiinu 1 of the norepiiicpiirir.e-iiiducetl' stimulation of 
myocardial oxygen consumption. They found that' norepinephrine 
docs not increase the myocardial! tissue oxygen demand unless con- 
twlility U increased, other factors being held icoiu'unr. Norepine¬ 
phrine is known to increase -mv oca mini contractility. 

Further studies [^/>. J',J\ on anesthetizedioj*cn*« best dhtrs to deter¬ 
mine the relative influences of change* in either the contractile state 
orin tension dev clop ineiu oit : myocardial tissue oxygen com- 11 m pi ion* 
indicate that'both are significant factors. Basal oxygen requirements* 
activation energy. and the cost of contractile element shortening 
against a load appear to influence myocardial tissue oxygen consump¬ 
tion to a lesser degree. 

Chidscy* ct ai. JJ) studied the cvlatioudiip of norepinephrine 
to heart failure and the functional state of the Imiitnii myocardium. 
They reemphasize the ml* of norepinephrine in altering myocardial 
fiber length and contractile status as demonstrated in human left 
Tentricubr papillary muscles removed'from patients at the time of 
mitral ralie replacement. 

Ayres (^) has unfed products of anaerobic cardiac metabolism in 
dogs made ischemic by expo-ure to r : irb.ui mouoxiiir. These will be 
presented in a siibseipifiu sect ion ofti:;* chanteri Wc-issh-r. <r al. ( 1->G). 

■ Inexpcniuients with isolated pert mud rat heart'*, have re|M>rml on the 
importance of ghicor-e as a sub- 1 rate foe anaerobic metainm-m of the 
heart subjected to anoxia for>J* niunites. W!t*n gNuf*** was added to 
the anaerohic perfusate, the elect rival I and menhanieal nerfitnuanre 
of the heart improved markedly, as did tiie rvovery of the heart dur- 
Ing tho subsequent [wrnnl of ivoxygenanoii. I-ictate ppwlm tiou was 
fivefold'greater in the gluiTno-?ii|'|p‘»Hcd: anoxic heart than in the 
anoxic heart without glllvo-c. In dmitar fadilion. niurptudngKVclumgrs 
of (he mUoclilomhia and! longitudinal tubule*, of'the annxie heart! 
noted by electron mirnisoipy* were avcrtevl by the inrludnii of ghir«-e 
in the per fusion. Ilnul. This expvrtmeut siigge-tHtliat ghtir*i*c : might 1 

mvocardial anoxia, by providing a suli>U;tte tor imaeiobin mnliitc 
UicUii-disim .. . 


Sucoiir. r. A cardie a^sitar ile|>rv<wir n-( 1 ex fr»u« llw *|M< •nlii.ni i»f tl*.- 
—^ left YWtfkl* In tlic il 'if, Journal of Pbrstolocr : 3 -,‘lsXU. JOiH. 

^T| tller.Et, O. IU Makjs, O. S. Crnfrat and t^'nnbsral n:>ll<iTivui.ir 
ehanitra follow IAc Vt.k*niti,a| KtiuanLil 1..11 «.f the nrirtarv inf tt.*> U.ic'a heart 
CarUI>(*«.*<i-iilir .r.-h n 11 : 

{/ 5 o/ WtstrAiL. T. C- Cirouosi, IV |i. K 3 hc.mk>» ic*. A. C. InBner.-e of pr«w 
^ran«lrl»l 00 ArRm.lriomio ehnoe.n ar.U flaima carrehnHnonc It-tel* fnj, 
towUic eicervtte >rciokii%e And n.cocine Proece<iJii.*^ 0/ ttte f.ie 

Escrrlmrntal HiA|n,-j-an.t 3 t.divin« lU-t: K*-lTa 

tJ 2 > Eoulm-owic*. A. c.. Oeoiaost. I*. It.. It***.. K. K r«r.Horo>s utsr 
re--l»ofl<ss* to clcaretfe Mimk# uw.i nl.vtlne in doe* f.>li..ttlne Nf;i- 
adrenerctc M.a-kade with |.n> l TJn.>i,U. t.U-frucn V^rutU-n froi^l- 
lof 1 H; ill Mtrih-,\|iiit JWV 

(lit) raracosr**. C. A , Hua, J. T. loducoce of beta receptor blockade, 00 
. ceruia cardlora^cnUr action* of cicociae. Arrhlres iaiem.-iiionaie* Or 
Phanaacodj oaiaie ct Ue Tberapie HM (I) : lUT-lTg. l^>i 
(iil) Snaxcs. R. 0 . Tt* p*jana.icolo;7 of Iwta trarameue blockade. Americas 

Journal of CarUioA/cr 1S(U1: SciCcLiKcr l&Cti, 

(ICO) Petr* P. S^, ALiyr, D . lino, |L J., L’lict ot BiWiB*! *1 tie mtitroirlll!; 

of tbe Intact b.nrt. Journal of Clirical 'llbarmjcatoe*, !>*•<. i in pre~-«> 
.(t7) C«»««. C. C. M ar. p. 8 * r.i«. X. J. E.T«t ol o.^r,^ co mfsiurr 
Ome ami Tabular ><etl of tlie bean in pre*enro an.| atxen.** of esperi- 
mentat co^.fl'lrr artrrr IA*ufideor y . IVderatwa l , rocndiPca 2 ;t 2 l • CZL 
JJarch-Aont ir*ik ' 


(fJ/JiPvH. P. S-, Disa, R. J. loBuacc of cardioraacutar druja on tbe foree- 
Ttlocig relation of tbo Intact bean, It* tt>7*ioIoc>*t 10 (J> : 2 &S. 
An&itt 11K17. 

t?J» COLCirax. II..X. Sossrsauc*. E. It. naarxwAto, EL JIechani*na of tbe 
Borepinephritic-in*! 1 w-cd •timuLarion of mrocardial ocraea cor,«oni(eion 
as studied in tbe i^laied cat rapillarj mu*cie. CiicnJatiwn iSupf.ie- 
meat III 3£fiU X3. October H>m, 


U*> Guiiu, T. Js. CoTTts. J. SoxxrxsttCK. L. H. Knai. J„ Js.. 
BmnwuD, R Coat ml of mr-xrardial oarxea coaiumptioa: HHatleo 
.. Influence of contractile ttate and toe 110a development. Journal of 
fc- Clinical lnce*tt;atija'»r: 3 T-VJ>'V. It-UA. 

(Hi) Tan.oft. It. R., Ci.vcout.xi. R E.. CuHi», J. Claxct. R. L. Myocardial 
oiyxcn conxuniMi^i; left ventrieular sboneaibr sad wall tcoaioa. 
Cardiovascular Kcaearch I: 10C7. 

(?f> Ciuovav. C. A. r.*Al**»-ALa. R. Moraow. A C. CatccboJamine excreMwi 
and cartliac itorc* of n<iri-;*in«-pl»rii*e in mnse^wa heart falltir* 
Ameriran Juiini.it «f Jlwlklne SH31:: +42-4X1. S«-pt«-r^r rft\ 
t?Jl Crioht. C. a.. ?oxxtxiucK. E. H.. Moaaow. X. C_ r.tAVXwaLO. K. 
Xorepmcphrmc M.itv* and contractile force of papill-ity miwKv from 
the fiUUn* human b*art Circulinoa 33(1) : 43-51. January 10% 

Ami, i M. Personal commonkatloa. March IOCS. 

(tSS} WcMatxa. A. M... Racers. R A.. Daa*. X.. Xc\amLT, D. C.. l.etonmT 
R. F.. CALviKM-jt, J. K. Role of anaerobic niciab*»H>m In the pre^rxr. 
tloo of functional capacity and structure of anoxic myir-trdlutn. Jour 
mol of Clinical Investigation +7 : 403—410, lf»0&. 
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The lengthy discussion on cardio 



Experimental Studies on the Heart. 

vascular response to smoking and nicotine which started in the preceding page 
-and continued to the next page does not relate directly to the question of 
cigarette smoking. Most oi the cited references are on catecholamines, 
carbon monoxide and hypoxia. There are only two references on cigarette ’ 
smoke: (158) Westfall et al. and (32) Edmundowicz et al. relating to the 
release of catecholamines but the amount or cigarette smoke administerea • 

«as excessive, since there was a significant rise in blood pressure (ily to 176) 
and slowing oi me neart rate. There is no cued reference that catecholamines* *^1^% 
can be released by administration of ordinary amounts of cigarette smoke 
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Penrod . Vfi: Virginia L’iuv. Sfch.' at .*>4., Sjr<int«vr., Vs. 

Ii|hc eaerchatlied do|* were cade Co Inhale ioom t roc* 
ct(«rftc*« cbrcu 4 h a cuffed endotracheal cube; retpiraciocs 
ba re eith er #?vf»t#aeoui or control ltd by a p u-p reap!racer. 

acuf civitd aa increase to a*aa aturUl pressure (A.f.) 
froa 119 co *176 m, H*. a decreet* of uLV la heart ret* (3.K.). 
«ad increase* of J37. la strokr volume (J.V.) and J4* la 
cardiac ovtyjf (C.O.) (all *e*n value*). Ntn level* of epl- 
sephrlae (I) ec.d norepinephrine (N) la blood froa the hit. 1 ; 
Inferior via* cave (t.V.C.) lacreered fro* <0,2 eo lli *r.4 
from <0.2 Co 2Jy/L respectively. Similar response* followed 
1.7. Inject lor.* of nicotine. After d-edrenerilt blockade with 
0.2 r 4 ./k(. propranolol I.V., etxuln* decreased B.S. by 221. 
S.f. by 91* acd C.O. by 3i« Kean A.P. Increased froa 110 te 
196 e«. Ft szd several djjs developed transient left veacrl- * 
Cular failure. h**o levels of t and JC In the htjh l.V.C. ■ 
iocreared fron <3:2 CO 145 and frja <0.2 to 20 y/L, teeponeea 
to et co rise fblljvicj blockade vere tisllar. Co^clm f bn : J- 
fdrenerflc blockade by propranolol doer roc codify tf.e relcaee 
of cacecau la nines froa the adich.lt xlmJ of do$a lit rerporae to 
•aoklaj e=d nicotine; unsasklai of e receptor activity causes 
severe hvpert«mjlon and cocxro-liet left ventricular function. 
(Supported by I'STKS Ccaac 0;J3i-02). ; 
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The other experiments cited relate to nicotine. The significance of 
measu. ement of nuinenL oiood flow was not mentioned. Nicotine increases 
nutrient flow in a dog with coronary constriction indicating that there is 
adequate blood flow in the ischemic area following nicotine injection. 
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y ^‘° rat him it wnsal-o atudicdhy Ui.uhfcUl.et al. 

( J - J 10 ^riuiiit! the effects «| nicotine miityMHtnial, itiitnclnmdrial, 
tmt Siipem.it.iut cn/yme >y>tcms of the tnytn;iidittiii. They Miggested 
that nicotine toxicity may !** e vprc-Mtl mtvrui* i»f ihiu;i»i> tu ilw 
lysosomal rarnihnne. ami the crll wall. ShihaLi, ctnl.f 775)'Studied 
> tho action of nhmtmeoii the tr.-ui*mviuk-ane potential and contractility 
of isolated rat atria, lliry snsr^t tbl while nicotine may iniUtcnce 
, membrane electrodynamics. there may also l* a direct art ion ontho 
contractile mechanism of the cardiac muscle cell by changing tho 
v duration of t heart ion potential, which implies alterations in |Miras.Mum 
-.i-y •; */.' • ■- V 

‘ ' v Kicoti tie-induced change*, in dog*, in action potentials and con d ue- 
tion dqirruiion, with enhancement of l’urkinje fibte “automat icily/* 
may lead to the development of ventricular fibrillation U>0 )a Tost 
myocardial infarction dogs were nmeh more remitive to the adminis¬ 
tration of nicotine, us measured by vkvt r*Kitr.liogra [1 hie change-*, than 
- were normal dogs, especially in t lie anitc stage of myocardial in fare* 
ra tion (£). "Webb, et alJ (7-74) statetSuit chances :r. fibrillation thresholds 
after cigarette smoking noted iu dnpf.hr analogy,•‘may have relevance 
to the higher incidence of coronary deaths without increased incidence 
of angina in cigarette smokers.'’ s ._ . r .* t . 
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< li) ntuemta 0 . .Y. Ktrain. P.. Kawaoc, Jt. Olci. Ik NUoTW inMica',.1 
release of tn;<v»r>lial cell and lr*«->io*l rusynr*. Atm* la *>f lBU-rr..il 
MedlCuw CoiSi: lw:». >Uy Js*iT. 

(137) 5 am ati, S.. Hollas at e. P. It. West, J. L ECect of elCoduc »o tK# (ran 
. amnbrane pvtirnllat and coatractilitr ut UAitni rat atria. kUpcrirat 
S 4 < 3 I : I 3 C- 23 T, IDCi 




C«uaaPAX. K- Ktotbcu 5 . XL. n*CH. C. F-ffrcta of Blcofle* «r»n boman 
end ratine earlier action r^cnliat and conitnrtila atatc. I,lli4n<ti 
Tb* Project for It> M*arrb an Ti^necn anil Health Aiicncan 

Medical A^ociation Education and Jlricanh Job* I 

cs PPy . 
fey PtLLrr. S.. Ktiiuiira. A- Mltaac. H. IL, >.-Kw*rrr. L. Tb* effect nr 
toUamt ainukr au<| 1 ak-utiar «•« ittilc a»ruial hmrt aud la the 
of myocardial damage produced if cor*>narr Uc-itroo. Ammcua jA.*in< 

. * «f th*. MMli*-«l!S>-<rwf« diuti:: IIK'1. jtoutrr IStI, .. - 
(ISO lt»i, W. IL, Vi'x „ Jt. t>_ Srca. it*. L. Cljamta food and Abrillao^ 
thrrahold ladoc*.CUalcalftcwarch 1C(1) :74,January l>iS. _ .. ys .. 


**?*&$!$ 




r*>/ r ; t a. 


in /7i/nuin.t * -'■ ; - a . v ^ «• 

^ Tho 1DG7 report r.ofed that sudden death from previously undetected 
coronary heart disease appeared to occur frequently amonz eicarette 
smokers. Kullcr (55) showed in a study of sudden death i« lialtimoro 
that arteriosclerotic heart disease was a major cause (01.4 [wreent) 
of death. Xo smoking histories were record^. Luk* ti et ah (55) 
reviewed 275 consecutive autnpsied cases of sudden unexpected death 
from natural causes, in individual*ace 20 Ui 43 years, and no:ed that 
asymptomatic coronary artery disease comprised 25 [Greene of tlie 
onuses of sudden death. Acain, no smoking data were taken. Data 
pooled from 10 studies available to Ilurch, et ah (77), indicated that 
cardiovascular disease accounted for 51 percent of S,1M adult sudden 
deaths. 

Present clinical evidence indicates that ventricular asystole or 
fibrillation :niy,L< the mechanism of sudden cardiovascular death in 
most cases. It is known that hypoxia, hypercapnia, ischemia, elec¬ 
trolyte disturbances, and increased catecholamine activity, all can 
predispose to ventricular fibrillation^ From available physiological 
•vidence noted el-ewhere in tliis and the bronchnpuhnnn.-iry chapter, 
and also in the 10*57 Report, it would appear that smokum can directly 
or indirectly contribute to the development of thc.-e predi.q>o«iiiz con¬ 
ditions. It is well accepted clinically that ventricular, nodal, or atrial 
premature contractions can be increased or induced by cizarertc smok- 
v ing, a3 well as by other factors, ami t’an l*c retlured by the nisition of 
cigarette smoking in both nonnal and ischemic iiearts. Thc*e pre¬ 
mature contractions are frequently precursors of their rr«i*ecti»'e 
tachycardias. Also, a perxan with an acute or impending tuyoi-anlial 
Infarction subjected to the sympathoarlrenal effect of smoking could 
r>; more readily develop a faral arrhythmia (To). The relationship of 
smoking to cardiac arrhythmias niu.-l be studied further to determine 
more exactly both tint pliv.-iobijy and the iiwchanisins involved in 
‘'sudden deaths from, can.1 in vascular disease. 

/ Kerrigan, ct al. (“4) studied cardiac output in both smokers and 
pon$niokcr> who IkuJjiio evidence of coronary heart disease and I found 
rises in cardiac output in rcaj»on^c to exercise and to cigarette smok- 
h»g separately and then in combination. They note that the total 
Increase in cardiac output appears to be the sum of the excreta and 
tlut smoking eiTc'ts. Smoking may create an additional myocardial 
tissue oxygen tU-mand above and beyond tlie demand attributable to 
•xercise. 

Moses, et al. (l°o) reported Ithat prctieatinent of healthy normals 
with glucose Idoekis the in«*rcas«‘d cardiac output re^[>oii-ei to cigarette 
Smoking by inliihiiing tlie increases in stroko volume but nut heart 

rate. 


( 34 ) Emu. U. LnntxrrtJX A. Epldetnlologlcal ilcdy of sad<!en and uneKprctrt 
Seattu dut to arterioKtarotle Start d.'seate. ClrcuUnon 34: liUC-lOCt. 
^ December 100H 

p*) beat J. L. Itiireix, M. Sudden unexpected death Iran natural now* 
'‘-c' Ln jounc adult*. A review of 3,3 con-.*cutlre autoi**l*nl «««**. Archives 
•f Patbol^ KOI; hm:. January 


(n) Dvacn. a E, DaPaaoraU. N. r. Sudden, nnerpeeted. natarat death 
American Journal »< the Stotkal .«cieiK*» 310: *>i-07. Jauuarj I'AOT.. 


hsi KinHUin. A. Personal communication. Mirch 104 S. 


KUi KrA*to*^. ru J Aim A. c. Hot lc. J. T. The elrnnatory to rten* 

retie mnokuu: at rest and after esrrvi»e. American Journal of the Medi¬ 
cal Sdeocc* 2i3: 1I3-U9. February Uskt 


(tOS) Moaca. D. C.. Pouem, D, Souirr. I*. A. Clurove MoeUxa ef the locreaa 
In »tr«»ke vtMuuic ptikIlhcU by Aiuokhit:. ClriulaUnn inu l; .vaht*!* Jur.i 
19W. 
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.. .> Sudden Deaths . ’*■ The incorrect statement in the 1967 report on sudden 

: death is discussed in page 360 (a)* The additional references relating to sudden 


"-i ;-'.:;-:; : ;;^?death is discussed in page 360 (a)t The additional references relating to sudd. 

!death have no smoking data but contain information of risk factors w ^ i ^ p0rtec i fhat * 
"contribute to sudden death. For instance (94) Kuller and Lilicnfeld4pp?oximateTy^ 
' two-thirds of coronary deaths had a history of at least one of the following: 

' .diabetes, hypertension and cerebrovascular disease, and heart disease. The 

4^ ' - j relevant table from the article is as follows: .': 


■ t ~ -.SI,-,. 




- 7 -’f: Table 8 ■ <* v ' 

HrfriWtort of ArtcrUm lt milc Heart'Disease Deaths hy Race, Sex , ami Number ami Percentage tclth a History of Heart Disease or Several Other 
Itnlun ou'ular Diseases (CVD) • • “ 
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; ’ , r :» . y ••.-*.,>j^’>Frank!, et at. (#) noted tint after 5 normal male chronic smokers 
*•'•■ ■ *.' ^ ‘ •:: "Jy t ; wero given- propranolol, cigarette smoking rati^il a significant im- 

•* ," „ cre#;o in systemic blood (injure and a Mgnilirant decnea>“ in curdiac 

' ; .* ' • y .".i output. Thus cigarette smoking a tier propranolol administration may 

*.V:-j be especially hazardous. Yamamoto noted simitar results (/W). 

, / s .- / j .y^;. Son Gupta, et eh (tJ'J) studied It ischemic card Lie patients and 

•« *yj4 healthy controls for abnormal ECU changes after smoking one 
;y_ V : / r,“iy ; cigarette and noted i.*jK'cinc or nonspecific changes in almost all of 
1 -' ' T the cardiac patients as compared to few changes in the healthy amok- 

y [, r V j< : r- * «i and no abnormalities in die healthy nnauimkere. lVntecostt « ah 

(I**) Studied the acute eite»*ts of cigarette smoking in patients with 
‘i£&r ’+ $r 4 ijjt: •«£*» n » or post-myocardial iuiarctioti as compared with normal con* 
; k -.£V • y;« Irol*. men and tlu>sc with angina in the alienee of infarction 

^ y £’behaved similarly with an increase in pulse rate, mean pressure, stroke 

?' i,, 's-; wlttm©, and cardiac output. The majority of the patients anion" the 
" ’ - post-myocardial infarction "roup ;!u*«eda marked fall in stroke 

i'*^olumc nnd'cardiac output whil* Mimkiu^. fu another study <4J) to 
y evaluate the interrelationship of smokiii" and escrrisc effects on 

; • ■ cardiac output, a fall in cardiac output that occurred in some \*nt- 

\ '■■ .■ »• . :y^-^vV;-• infarction coronary patients as a result of smoking alone was notcrL 

. • : . , Also noted were decreases in cardiac output alter smoking and eiec- 

■ ■ T .; 1 cising as compared to post -exercise cardiac output iu the same pat icuts 

... . ' v .y before they smoked. •+■*.*■+...; . - - , r -. ■ . . , 

- ’ - ; 4 ’ Starr (ICO) suggests that tlie ballistocardiogiaphic (IICG) find- 

■ . . htga in cardiac di«rase and after cigarette smokiit" may provide 

■ im(liable iiifonuattbu alwut the rate of acceleration of myocardial 

■ v - i J*. • y •: Contractile velocity tliat cannot Iw determined by studying mnliae 

>'■■- ' output or stroke volume alone. A dircx^etl heart Jui.^ a dower aoidcra- 

•.., •/.' J. 1 J tire rate of contraction. BCG abnormalities ha\-e fnMiientlv been 

. * • ’ yr/; ' related to cigarette smoking in «fil>jects with or w it!io*it heart disease, 

^ f ^ including angina pectoris. Hie BCG findings of Jackson, et ah, (£$) 

• ' • ’ • . -;• T c 7' ; Indicate that cigarette smoking itself may have acute and chronic 

• ^ ^ barn.ful clfL-cts on tnyuranliaf function, since duration of smoking 

, ' . . ■ < wmsalso correlated with certain abnormalities. 

’ \ . . iv; Gazes, et ah (^7), ItrauuwalJ. et ah (i/J); and Kfcnsch, et ah (^/) 

- C ’ * &avo found higher plasma norepinephrine levels in coronary patients 

‘ at rest and after smoking as compared to normuliL Kcrshbutiui, et 
X^J 5 ll (7T) have rqiortru chat tide? rise in free fatty acids after cigarette 

, amnking is also greater in pstiients with coronary heart disease, prob- 

. y ‘' ably due to an enhanced norepinephrine resfionsc. 

Burch, et ah (//7) also stress the im[»or(ance of the action of norep* 

- :^V>; * : Inephrinc on the venous vascular «y>rein. ‘•Greater tlian Tfl^ of the 

*: w.“ ; ■' blood volume is coniained w ithin five systemic venous system and a 

• «•;, 7 ' s ' . * 10 % reduction in venous capacity would result in the sudden shifting 

; v;•; ’* of 350 ml. of blood (assuming a blood volume of 5 L.) centrally into 

t- ' , '.\ l the pulmonary veins aud'atria. In the presence of a diseased leu ven- 

^ tricle, such a sudden increase in central blood rolutne may result in 
‘ 'Yi^r'' • *' acute left ventricular failure” f/7). (Additional cardiopulmonary. 

1 ; ' considerations are noted in the bronchopulmonary disease chapter of 

. .. tbisBepoct). _ y ..v;-. V- • . . 
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(4^1 W. S., Sototr, I. A. Tlie hrmikinwimli* rlTetn of imvmuilol. 

bfdroctilorhle aft.c •moklne- American Jourual of the MaIIcoI Sciences 
JW<5);CC3-6-JS.NVeaih,.fl0CT. . . 

■:■: v ;; 

tl«l Taujuotw. T. Th* errm of propranolol on the hacmMtrwamlC chances 
«U*’J 6; Clcnrrtro sruoklnr. Jo pa o^m- ClrcuUiloe Jowraal 3ttU'»: 
1&53. D«vmber I&GT. . ^ »v . . \-y - 

f/«l 'Sea Gvrra. A. ,N„ Cncsir. R. P. Otneiratloos on loete «td!««awelnr a n4 
blocboalcal effects of tobacco usoklo;? la beoltn and in i^baeutic 
eaxUlott. Callvtin of tine Iu>ttnt;e vf i'<l>t*Ura*lua(a MeUlcwl Niqniiv 
and Ilcvareb 9<gl: AT^S7. April UWT. . ■ i •• .v . * 

UtT) l*L.vr»;c,».sri It. SiiiimcniWi, J. The acute effect* of imtUor on Wfnnr. 
i ..y. dial icrforuaac* m paileafe «rUh coronary arterial dlaeaee. DrUlih 
. '^ v/Dtlrt Journal W: 4i3-4». 1304. . V. ^*,***■ 


(41) ruin, \T. S. tl'iiTiM. IV. L. Soiorr. L A. The effe*-t» of n»kl«$ 1 
on the cardiac output at reloaddutingezerrite In patient* »ub bealeff f 

J BjocmnJtal Infarction. Cirvulodoa 3111) ; 42-M. Januorr j ’^f 


(111) Sr*to. j The place of the bjtlStoeanllArraoi Ln, a Xcwtantan cantl-ilocTf r 
■Dd the bcw li-bt It tiled* on certain old eUaical ptwblceiw rructedinc* 
of tbc ltoyal Society of Medicine «0: 133V-130G. December 1907. 






(«) Jocxt-W. D. R, OaravA.e. iU MrrcfirLt. R. H. CaATBitt. X. factor* 
coatritwitiof to th* battUtocarJI.graphic waref -rm La Iwalihy auddlc- 
a*ed tnea. JLawncaa Journal of Cardiology Sd(4): S31«04d. October 

* . ircr. 

(47) Caxra, P. C, Rkvaioso^, J. A_ Wooot, E. P. Plasma eacecbolamlsa 
cooccotrations la myocardial infarction and 'anyiaa pectoris. Cireulatloa 
r 19(3) : C5T-CC1. May 1 MO. 

(13) Ciuc.va auk, £. CniPsrr. C. A. fl taatso^. D. CArrurr. *r. K* kaultk 
B. L. Seadies on the function of tbc adrrnrreie aeree enulint^ ia the 
heart. Circulation i'lil: 3 lW>i.'i. N'»rniil<«-r l>A.i 
(fi) Kti.xsca. II. SrresuAX*. K.. lUr.rnc. P. VT.. litre*. J. D. Drr rL\*nia- 
NoradreralllispiecH bet fCnroeorkraakcn in Rube oad lei Mkotla- 
Streu. ZeiucbriXt fur Krriilaufforjcbunc SC(12): UU4-llta. Dcxubcr 
1057. 

(77) Kent ns* cm. A, Rcuzrr. S. CaPIaX R. P.. ru.xatao. L. J. Effect o? 
♦ifareUa rtnoklnr oo free fatty acids in patient* «nh healed niyncardial 
lafarctiooa. American Journal of Cardiology 1U(2): CtH-UUS. August 
19 G 2 L 

(«) lit sc it. C. It. DePamovaia. .V. p. Hematocrit, eliierwlty md coronary 
* . J Wo** 1 flow. lM*ea*« of (be Chert 4S(3l : 223-232, September 1903, 
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Human Jlyocardinl TUwc Function in. Relation to Anoxia and to 
_ Carbon Monoxide 

y ; LikofT, et ah sugff^^rrhat an oxygen-diiTu«ion impairment or 
Inappropriate ovygen utilization at tlie myocttnlial mieroriretilntory 
Or cellular lihvel could l^s re^jiowible for tlia anginal symjifoms and 
ECG signs of njiparent mvocanlial'ischemia in the presence of ade- 
,.i' equate arterial saturation and patent coronary arteries by <\»rouary 
arteriography. Ayrc* C) anti Eliot suggest that thc-«media* 
nisme may be relaletl to the carbon mona.vuli e.noct ami hiinomul hemo- 
, flobin function. 

In addition to a review of the coronary circulation a* related to 
myocardial ischemia and angina pe<*inris, Elliott, et ah f.75V studied 
jonal myocardial i.-cliemii f'V.)iby KCG, rorofiary angingmpliy and 
legion«l lactate metnUli«miu patit-uts w ith proven comnary heart 

disease. They found'that the F.CG fim 11 ngx could 1« normal even wiwn 
^ revere coronary tliseam* was prevent with myocardial powliKtum of 
lactate. The regional lactate piftcrn was very helpful iu deter uniting 
- the location of myocardial i.-clicmii and significant wiury nttery 
t lesions. "v . ' 


(u) LiKOTr. tV . SEGiU B. I*. Kisriius II. Pindm of normal wlmltr conv 
airy arterkirframs la patientH mr^iderird to bav* unmistsbaiil* mrerary 
beau dl<«r*. Xtw Enflaod Jour eat of MtdlclM 270(191: IftiVliWi, 
Uiy 11, 1307. ^ 


Eliot, R. 8 . D«att. G. 8 . PrnMul coomAinlcatl.oi. April l!iw. 


Erxiorr. VT. C-. Gomjx. R. The eoron ary circuit Mon. niynranl».*l |<k > heiAla. 
aod rn.Hnt |«-.-tnne MJwtern Cimtr|K» «•( Cacdl»*vas»*il«r liixa«r 
*S(IO>:s ItJ-llf., Oa-ber tft.iL 

) ITrn mat, 5f V.. Eu.lorr. W. C. Gow. 1 .-*. It An cteetpnrnnl.oerapSIc. ati 
tnoJe, sod metabolic study-of *->oal myovjrdlal l^cbixma lo omi.»r, 
• bcartdlscase. Ctrewtatlon «5) ; eil-o«0l3Iay . v . 
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Exercise and Smoking in Post-Infarction Patients. The statements 
relating to (43) Franki (et al. are incorrect. A fall in output was noted in 2 
patients (-2 and -18%) and a rise in 6. The authors state ’’Smoking failed 
to produce the striking increase in output seen in young, healthy, habitual 
smokers.” Furthermore, exercise and smoking caused an increase in 
output less than that seen in pre-smoking state. The Results and Summary 
are as follows: ' : J..- : -iy' ; ; 

; ;■ Table 1 ." V" 

•v. Fituiings ttcforc Smoking ■:■ Xvk ■." ' ■■«■. •• :v•• ■' •:-»> 
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Table 1 
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j 2.8-t 

1.84 

50 

57 

3.82 

2.04 

57 

66 

/ 3.bi 

2.46 

01 

CO 

2^3 

1.67 

35 

72 

2.C0 

1.64 

45 

60 

3.a3 

1.99 

71 

54 

3Z0 

1.76 

56 

63 / 

3.4 i 

1.97 

60 

. 57 l 


•Chronic smokers. .’ ; ■■ 

’ t Nonsmotcrs. ■ -‘ -.-^.0.^ --- .v \ ■'*'■'"■ 

SA. surface area ill M. 2 ; CO, cardiac output in L./min.; Q, cardiac index in L/min./M. 
, . ; SV, stroke volume in ml.; HR, heart rate in beats/min. ^ r *. 


Table 2 


Findings after Smoking 




•Chronic smokers. \ : £hu :: 7<>X 7 '• 

tNoi»>mokcrs. >*■■ . •• V v -w. n ...- 

CO. cardiac output in LVmin.; Cl, cardiac index in L. 
beats/min.; SA, Per cent change from nonsmoking state. 




diffwnt factors tlutn those tlwt incres 
:if^S^^i^^Sboke volume and cardiac output. 


. ■* 7 : ;*:i ^, Summary 
: ; Smotiirj: by subjects with healed m\ocar- 
dia! infarction, in amtrast to its cfleets on the 1 
. normal subject, iaiis to provoke an increase in 
cardiac output or in stroke volume. On the 
Other band, smoking does increase the heart 
rate in subp'ets s\-itli healed my<x*ardial in¬ 
farction. Tin's dissociation between the efftxrt 
on heart rate and on cardiac output and 
stroke volume, which was also noted in the 
healthy subject pretreated with glucose, indb 
. cates that increase in heart rate is mediated 
||by different factors than those that increase 
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In studies of coroiiary paticuts^^^d i1o\elH of 

emrbon monoxide, Ayres ^h:\s reported that niyocanlinl hut ate and 
J pyruvate extraction decreased or shifted to actual product ion, sug¬ 
gesting the presence of anaerobic metabolism/Tlie^e data supr>ort his 
previous findings noted in the. IDf.T report that rarboxyhemoglol.in ran 
interfere with oxygen delivery to the myocardium to the degree that 
relative myocardial 1 anoxia can occur. The jdirtt to anncml»ie cardiac 
mclaboliMn, which is relatively inductive as a source of energy, in- 
. dicatcs the presence of myocardial anoxia* and should be regarded as 
- ft warning sign. Iti these same experiments Ayres lias noted that the 
■*' myocardial oxygen extraction is decreased in response to carbon 
monoxide inhalation, and thus has further demonstrated the relation¬ 
ships of carbon monoxide with relative myocardial anoxia and anaero¬ 
bic myocardial metabolism. The shift to the left of the hemoglobin- 
' oxygen dissociation curve, describing the decreased ability of 
hemoglobin to release oxygen at the tissue level; is directly related to 
increased carboxyhetiinglnhiti levels. ~ ^ 

The animal experiments of tVcissl&r noted in the previous 

section, suggest that glucose might possibly help to temporarily pre¬ 
vent myoenrdial lnfarction from relative myocardial anoxia, by pro¬ 
viding a substrate for anaerobic metabolism. Since myocardial 
ischemia may be caused not only by complete coronary arterial ob- 
J gtniction, but also by increased myocardial tissue oxygen demand 
ftbovo and beyond available oxygen supply, it would be important to 
know whether cigarette smokers have more products of anaerobic 
myocardial metabolism than do nonsmokers. '^~y< 

Eliot noted apparent, hemoglobin abnormalities in patients 

* with signs of myocardial ischemia or acute necrosis, and in smokers 
as compared to controls. However, he suggests that there arc other 
hemoglobin abnormalities also present besides the well documented 
carboxyhemoglobin abnormalities associated with the carbon monoxide 
effect of cigarettes. Some reverted to normal hemoglobin status after 
Stopping smoking. ' 

Anomalous hemoglobin-oxygen dissociation was noted in “heavy” 
cigarette smokers (more than one pack per day) without known coro¬ 
nary heart disease. In experiments where the amount of cigarette smok- 
. ing was control ltd, there appeared to be a threshold effect: more than Id 
cigarettes’ per day caused this anomalous dissociation to occur ©■ 
JBimstingl (?f) ie P orts finding an increased hemoglobin affinity tor 
loxygcn in smokers, which does not appear to be explained solely by 
|the increased carboxyliemoglobin levels in smokers. /• " . . .. 

Kcsearch to further study the interrelationships of carbon monoxide 
to the myoglobin of heart muscle should be performed because it is 
possible that carbon monoxide may replace oxymyoglobin with enr- 
boxymyoglobin and 'di sturb the oxygen-dissociation phenomena of 
myoglobin ( yW. I *th f - ^ V ? The limitations ofblood supply and the high 
energy output of heart muscle as compared to skeletal muscle may 
mako the myoglobin impairments bv carbon monoxide of possible 
etiologic importance in cigarette smoking and heart disw^. " 

Hydrogen cyanide appears to be rapidly converted to thiocyanates 
by the body, but the absorption by the lung of cyanide from cigarette 
Smoke might pos-iblv result in higher serum cyanide levels in the coro¬ 
nary arteries than in the systemic circulation. As noted in the 1304 
Report, the cyanide ion is capable of stopping cellular respiration 
abruptly through inactivation of cytochrome oxidase. In sublethal 
exposures, the cyanide ion is gradually released from its combination: 
with the ferric ion of cytochrome oxidase, couverted tothiocyanate ion 
»nd excreted In the urine. Thiocyanate blood levels in smokers are throe 
times higher than in nonsmokers and relative differences in urinary 
excretion nrc even more pronounced. Cytochrome oxidase is very im¬ 
portant in cellular respiration of all body cells. In view of the ex¬ 
tremely high mvoeardial cellular needs for aerobic metabolism, it is 
possible that the cyanide ion inactivation of cytochrome oxidase also 
can occur in myocardial!cells and be of critical importance, especially 
In light of other risk factors such as impaired coronary blood 
‘ flow, the carbon monoxide effect, and the known increases in myo¬ 
cardial tissue oxvgcn demand caused by the smnking/nicotinc-iiuhiced 
catecholamine release. Further research is needed to determine whether 
or not cyanide ions in concent rations equivalent to tliO'C found in 
cigarette smokers* have a harmful effect on the myocardium, in terms 
Of both .cute and chronic exposures. 
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^ JIKCK*«I. II. Oxyrcn affinity of hemoglobin (a r-enoct with 
acute myocardial infarction cod In smokers. Circulation 34: 33 1 -33d 
August 10C0. . .. .. ... ... . 


Gctcnkavt, j. J., E 11 att. G. T.. Euot, R. S. of cigarette imoUac 

on the heinogldl/in-oxrjrrn (IktArittion curve. Circulation (Sui»|>lcmcm 
II) 30MI: 120. OffoW iOi;7. ..... 

Runsti.vcl, M.. Cjlc. P.. IUwkxxs. L. Variations lu oxjbaemo^tot.^ 
dissociation with age. smoking and Buerger's Pi»ease. British Juuri- 
of Surgery 54(7) : C13-C10. July 1007. 


«W) Krrcs* H. iliicKAitr, II. Lenar, R. Edoillbrlum measurement in the 
’ • wa^ons^f hem^pruteihs with gaseous ligands. Analytical BiochcruLt- 

(J2C) Rossi*K axellt, A.. Axto.vim, E. Studies on the oiygen and carbon 
.monoxide equilibria of human myoglobin. Archives of Biochemistry 
-r . end Biophysics 77: 47S—102, 10.13. , . < .v. w-v -‘-..jC;*;/. 

(753) Wrntxnruc. J. B. The molecular mechanism of beraoctobin-faeilitatcA 
oxygen diffusion. Journal of Biological Chemistry 241(1): 104-114. 

- -January 10, l>Vk .. 
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Anomalous hemoglobin-oxygen dissociation. The 1968 document has 
misquoted (9) Birnstingl et al. The authors explain the increased hemoglobin 
affinity for oxygen in smokers as almost entirely due to carbon monoxide. 

Portions of the Discussion and Summary are as follows: 

%•* r The Ef^ ct °f Smoking.—The increase i n 
. . . * / / oxygen affinity found in smokers appeared mainly 

. ; - v. v ; ;:>S: ; C;.-' v ^ jduc t0 high concentrations of carbon monoxide in the 

j blood of the smokers (Huldane-Smith etfect). When 

• the oxygen saturation values had been corrected for 
HbCO content, the mean oxygen affinity of the 
group of smokers was much reduced, but it remained 
significantly above that of the group of non-smokers. 

This small residual increase remains unexplained. 

It is unlikely to be due to methaemoglobin, as this 
was estimated in a few of the samples and the con¬ 
centrations were found to be low (less than 2 per 

^cent). *. 

* ^ ... SUMMARY v . 

A study has been made of the effects of age, 
smoking, and Buerger’s disease on oxyhaemoglbbin 
dissociation. : . * 

Healthy male subjects over 40 years of age have a 
blood oxygen affinity which is greater than that of a 
•.similar group under this age. This would result in a 
shift to the left of the oxyhaemoglobin dissociation 
curve. 

Cigarette smokers also have an increased oxygen 
affinity, but this is almost entirely due to a raised 
carbon monoxide haemoglobin level. 
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GhcoscMetaboIUtnanApGA.iibUCanllovanc\ilnrEffects \ , : 

Epstein (37) has lYviewecl tho relationships of hyperglycemia to <ii) Km«». F 

coronary heart disease. Although lie states that there appeared to be ■•> CIrculnii 

no relationship of cigarette smoking to the hyperglycemia that was • 
associated with the prevalence of coronary heart disease in the 
. # Tecumseh population, Iligirins ( 03 ) reports that the Tecumsch cign- Htccts.vM 

tetto smokers, both male and female, had approximately a 10 mg. per- <r * ln 

cent elevation in blhod glucose as compared to non smokers, although • dijeas™ t 

the percentage elevations above the median levels were not statistically * ology soc 

significant. Since Epstein reported that cigarette ainokers in the 

* Tccumseh study population had a higher incidence of coronary heart 
7 disease, if would be interesting to see what the interrelationship of the 

incidence of coronary heart disease is to the cigarette smokers who . ' 

havoelevated blood glucose levels. 

Cohen, et al. (3-1) have reported abnormal gluroso tolerance in 
some postinfurctioa patients, suggesting the possibility that this group 
has difficulty utilizing gUicose. It is known that smoking induces •" ' • • 

* ' release of catecholamines which can create an increased demand for v*' : 

glucose by the body. Wahlbcrg {162) had nored that in patients with US2) Wiglcer 
atherosclerotic disease but without clinical diabetes mellitus, the gltr* dIscns « 

cosc tolerance was pathologic in 4f» percent as compared with 10 per- * 

V ; :'* cent of controls, and normal in 33 percent as compared with 71 percent ^ ; P‘;V ; ; ' 

controls. From this he infers that subclinical diabetes mellitus may 
predispose to vascular disease in the same way as clinical diabetes 
-mellitus. -v,*--- -V ‘ ' \ ■ •• 

Kingsbury, et all (£3) studied a small group of male patients with (f5j Ktxcsuva 
peripheral arteriosclerotic disease to determine the serum glucose, non- - In paru 

esterified fatty acids, and imsnunorcacrive insulin responses to sub- . 

cutaneous adrenaline and to smoking. Under basal conditions, the fatty . * 
tcid rcsponse wasnormal. Whilo adrenaline consistently caused a rise 
in scrum glucose, cigarette smoking either had no effect or lowered 
tho fasting concentration. In 5 patients smoking caused an elevation 
in the iinmunoreactive insulin which could not be explained by blood 
sugar changes. The implication is that these patients were hypersecre- , 
tors of ir.sulini Unfortunately, detailed smoking histories are not ' 

available for these individuals, Szanto (/.{/), in a very small study (til) Seaxto 
of habitual smokers, noted a "hyperinsulinism” response during oral 1 Juij : 

glucose tolerance testing after smoking two cigarettes. This response v 

was markedly reduced wdien t!ie test was repeated after a 14-day absti- ; 7. 

rpnee from smoking. The view that hyperinsulinemia is associated 
with athcrogcncsis has been suggested (114+ 118 * 149+ 137) and dis- (lt\) Nikku_l, 

cussed by Mahler (102). If smoking directly or indirectly causes a ^ insulin 

hyperinsulin response in some individuals, then this may possibly be flucose 

one mechanism bv which cigarette smoking may enhance athcrogenesis. * 7i5> 
Kershbaum, et al. ( 80 ) have noted higher plasma 11-hydroxy cor* r " m u * rc 

ticosteriod levels in smokers. Whether the i *hype^msu^mism ?, reported ' t7 LA ' TC „ C 

to bo present in smokers is related to increased adrenal corJcosteriods , , „ p!ds ^ 

• , , , , , I/.57) W EliSORX. 

rematns to be determined. Ilypennsuhnism could be a response to the Fiaser. 

frequent catccholamine-induced hyperglycemia caused by cigarette Tasculai 

6moking in individuals without significant clinical or subclinical ( 102 ) Mauler 
coronary heart disease; but conceivably the hynerinsulinism response 34(13^ 

Slight be more pathological in coronary patients. Also, the potassium 
*nd other ion changes caused by glucose shins in response to shifts in *■-7 

insulin levels may predispose to cardiac arrhythmias and sudden death. 


(37) Kmtei*. F. It. Hypcrelycvniia. A rl*k factor In coronary ti»*art dHeas<U" 
Circulation 2*1: COD-CIO, October 1967. ■ ' 

\r ; ' 

[£J/ Hrents.vM. \V % KjEi.^BERn. M. Characteristic!! of smokers and nonsinok- 

ers In Tec’imsch, Michigan. II. The dhUflbutlim of >cltx*red pky skill ^ 
measurement and physioloeio variable* and th* pro ra knee of certain' V 
disease* in smokers nml nonsmokerj. American Journal of EpUIeml*^' 


ology SG<1): CO-77. Junuary 19G7: 


• v - ; 


V.: . - 

. " •• 

(152) Wablcero, F. The Intrarcnoua glueoso tolerance test In atticroscleroti: 
^ V; disease with special reference to obesity by per tension, dial^tic bcredir> 

• • ' , tod diolestcrol Talues. Acta Medica Scaouioa tlco 1T1(1); 1-T. 10-w 


• /. 

(SB) KiSGSRvay; K. J.. Jaerett, It J. Effects of adrenaline and of smokirr 
^ lo parleots with peripheral atherosclerotic Tascular disease. Lancet 
2(1ZQ5) : 23-23, July 1, 1SG7. . f- 

. V •• •■"• • i> , ."v.- • *■ ' 

■- • ;• * -;vV 


(lil) Sia^to, S. Smoklnff and atheresclerosia. British Medical Journal 3* 13 
Jniy 15. 1967. 


(J/4) Nikku_l, E. A., Vrscsst. M-H.. Mrnn.us, T. A., Pelkonex. K. Flasnaa- 
tnsulin In coronary heart disease: Response to oral and intravenous 
flucose and to tolbutamide. Lancet 2: 505-311, SeptemLJer 11; 1>VJ. 
(J/5) Peters, X., Hales, C. X. Plasaiadcsulin concentration* after myocardial 
• v - t . Infarction. lancet 1: 1H-4-1H5. May 29, 1065. . . 

(1(3) V au.a.vce*0wex, J. Comments on Dr Mahlor's “Diabetes and Arterial 
Lipids"). QiEirterly Journal of Medicine 3^1* 130> ; W. October 1I>*7. 
(1ST) Welsorx. T. A., Breckexridoe. A.,. Rvbexsteix, A. II., Doj.lery. C. T. 

Fraser. T. R. Serum-lhLsulinin essential 'hypertension and in fieri ph*-r.u 
- . vascular disease. Lancet 1 (7451) : 1336-1337. June IS. lfV.fi - v.Airc'V 

( 102 ) Mahler, R. Diabetes and arterial lipids. Quarterly Journal of Medlcla 
. . 34(136): 4S4, 1965. 
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J " Hyperinsulinism. This page devoted to glucose concludes with ■■e'wwxz 

the thesis that hyperinsulinism is a link between smoking and atherosclerosis, 

-in . i r_ _ j. ^ *—. rtl.ir. n / 1 A. 1 \ C ^ "i n tn wK n 

-.rV ■ 


All the references do not relate to smoking except (Ml) Szanto, who has 
published two letters in the British Medical Journal (16 April 1966 and 
15 July 1967)-.- The work cited in the second letter has not appeared in a 
regular article. f£ ; " r ''l 




. ' - i * **■> . y ; .?Smoking and 

Snt*—tn a previous !et:er cn this subject 
(16 April 1956, p. 934) I su-gestcJ that 
smoking and dietary sugar affect the arteries 
In a similar way. Further work with the 
help of heavy-smoker volunteers indicates 
that the atherogenic effect of smoking might 
lie in its ability to induce hyperin sui in ism. 
This eondusion is based oa the following 
operi^ent. 

'TwcJtc exile iad seven female volunteer* 
were cbosea with the only criterion in ihe^ 
selection that they habiruiiiy smoked 20 
cigarettes* or more, per day. Their ajes ranged 


Atherosclerosis * '; r ' v. ’ 

blood glucose and scrum iniuUn levels in the 
fittis* state, before anj after smok^g Mo 
c:safeties, and durinj the glucose toleiance test 
The Talucs four.J during the period of heavy 
imckj.-g and after the cessation of smoking for 
14 days may also be compared. 

If excessive insulin rc*;>?n*c can be defined 
ss insulin levels rising above 100 microcr.;:* 
per ml. scrum during an oral glucose iter¬ 
ance test* then subject No, 4 may not be 
considered to have hyperinrulhusmia. Hv*. 
ever, the marked drop in insulin response 
after she stopped smoking fer 14 days ir.di* 
cates a relative hypsrinsulinism during the 
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from 25 to 57 years. After.erpfainiiic the pur¬ 
pose of the trial* the subjects were asked to fast 
averrucht anj ab%taLn fnn »mokur.c unul a fast- 
Ing bv^xf sarr.pie was taken. Rich »ub*evt then 
imekej r«a c^arettes in succession while tatk- 
!na so each other or readir* ir.aranncs. A 
•ecoad i?ca.T<n of blood was then withdrawn. 
After thii, each whtet was given 100 f. 
gfucovc m water, and (urrncr specirness of bland 
•refc oclfencJ it set intervals foe tlonj giucote 
and rerum iniukn cstur.ao.sRs. Acv^rd.c^ ca 
Che ot.ci'il plan, •uhiects Tcluntrcred to 
ab*um (f.n irrvi'irj f.-e 14 d*n a/ttr the £r»* 
part cf the ei.-ynmof, but ^nly three mlia"- 
and two Unuki were able t<* Jo i-i. The ahu*c 
le*l »n then repeated on these tub-ecfi. 
CltXhie IfTrlt * ere esL.Ta:eJ he L*:e rr.cth.Kl of 
FoLn a&J U'u, and scrum unsua by immuno¬ 
assay. 

Ja the accompanying Tabic are sbowa the 


period of heavy cnokinp. The view that 
h ypcTihsul ir.acmij « a*Jterogciu: is eli 
documented.*"* The ru 4 grs::c»n that it is 
factor retpodsibfe for the liability of hravy 
jntokeri to develop atherosclerosis is j 2 
expanmn of thii theory.-—I a at, etc., 
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. S«i—Your leader (26 March, p. 755) is 

fair comment on the present uncertainty with 
regard to the effects, of snaking oa the 
coronary Irenes. " On balance,** you state, 

" the evidence is In favour of smoking being 
a cause, but it is still incomplete, and it 
would b< greatly Strengthened if the physio¬ 
logical anJ biochemical clltcu of smoking 
could be shown to contribute to the develop- 
tnent of some parts of the disease process." 

In ft p^per published earlier this year* 
it was iho«m how heavy smokers depend* in 
_ ceruin cases, on their nicotine consumption 
to maintain their blood sugar level within 
normal limits. When these people attempted 
Co break with the habit they developed hypo- 
glycaemic symptoms, and to counteract this 
they are sweets in a quantity that was 
lurprising even to themselves. ■'■!*.. 

. RecenUy it has been reported by several 
^ workers that refined carbohydrates increase 
the tendency of the blood platelets to stick 
to the arterial walls. If nicotine is inter¬ 
changeable with the refined carbohydrates in 
maintaining the blood sugar on comfortable 
levels, is it not plausiblls that it can also 
cause an increased platelet stickiness in a 
similar way ? To give this hypothesis a 
biochemical backing. It is known that nicotine 
exerts an antidiuretic effect due to its action 
oa the hypothalamus. In a present, as yet 
unpublished, series of tests it was found that 
the excessive ingestion of glucose cr sucrose 
. by carbohydrate-deprived subjects may 
inhibit for more than four hours the diuresis 
that is normally expected following the drink¬ 
ing of a liue cf water.—I am, etc., r 
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Additional Considerations ReocrJiny Coronary Stood Flo\o 

Coronary blood I low, besides being influenced by tho size of the 
inner lumen of the coronary vessel wall and its ability to dilate for 
the purjuose of increasing flovr of oayjrcnatrd blood when needed by 
, heart muscle, is also dependent upon the viscosity of the blood (/£). 

Tho concepts of fluid mechanics, such as laminar nr turbulent flow, are 
■ t well known. Kor any given aperture and pumping pressure, fluid flow 

- will depend somewhat upon the physical characteristics of the fluid 
Itself. It iui* been demonstrated in both cigarette smokers ( 100) and <j 
in patients with myocardial infarction that hemocuncentrariou occurs 
(15,157), sometimes to a relatively small degree in terms of absolute 

' chances in hematocrit, but the chances in viscositr are much greater 
than might have been predicted fmm consideration of hematocrit 
changes alone. At this point, other factors related to fluid mechanics 
also enter in, such as the quality and amount of lipids in the blood. 
Burch, ct ah (/J) have demonstrated that increased fatty acids in- 
; crease the force necessary to "shear* the blood, thus contributing to a 
v . reduction in the capacity of the blood to flow in laminar fashion 
, through a given aperture. When coronary arteries are impaired by 
partial obstruction of the inner lumen or by decreased disicnsibiUtr. 
there may l»c a critical interaction with blood viscosity causing marked 
turbulence of flow.and thus reducing further the potential for increas¬ 
ing coronary blood flow. . ^ ^ 

; . ’ ■ SUMMARY, CONCEPT AND CONCLUSION* 

. r-.o-i 

* Additional evidence has been presented which fends to confirm and 
./extend the positive tindiugs previously reported in the 1001 and 19C7 
reports. - * 

—■ I. Epidcmtolojrical studies show that “heavy" cigarette smoking is 

Wrongly associated with an increased risk of dying from coronary 
heart disease. 

&. New data confirm and help to clarify the relationship between 
cigarette smoking and other “risk factors'’ in the development of 
■' coronary heart disease suggesting that both independent and inter¬ 
acting effects are involved. 

A Evidence indicates that cigarette smoking may accelerate the 
pathophysiological chances of pre-e si strut coronary heart disease and 
Contribute to sudden cardiovascular death. This relationship helps to 
, explain why stronger epidemiological correlations between cigarette 
smoking and coronary heart disease tend to be found in incidence 
Studies rather than in prevalence studies where the population is 
.*. -under-represented for those people who have had fatal outcomes from 
coronary heart disease. 

A Present evidence continues to support the position that giving up 
cigarette smoking is beneficial to cardiovascular hcaltli. • * 

> 5 . Some progress is licing mad* in the study of tlilc interrelationships 

of .selected psychological factors, smoking bcliiarior, and the develop¬ 
ment of coronary heart diiease. 

. Recent data provide a basis for the formulation of a theoretical 
} concept by means of which it tf possible to correlate the interaction of 
v .SOTcrali known coronary heart duca^e rbk factors with the physio¬ 
logical mechanisms by which cigarette smoking may artect the 
v myocardium. 

r-.<_ , Tho epidemiological studies continue to indicate that “heavy" 
cigarette smoking is slmiijHy a"oriared with a fatal outcome from 
Coronary heart disease. This fact may be accounted ifor bv a mechnnism 

: erbereby, in the presence of impaired coronary circulation due to corn- 
, y nary heart diica-e, cigarette Jiuuktnc may “trigger" myocardial osv- 

- gen deficits of critical decree. One or rnore of the following mechanisms 
may be involved in this process: 

- 1. Tho increase of myocardial wall tension and velocity of contrac¬ 
tion, largely mediated through norepinephrine released in response 
to cigarette smoking, thereby increasing the myocardial demand for 
oxygen and other nutrients. 

2. The relative reduction of nutrient capillary, blood flow in the 
region of ihe myocardium di.-Tal to ami d«!>[>cnJvnt u;mn blood 1 flow 
through in partially. nec I tided r or on ary artery. 

Jl. The impairment of oxygen dt*.-uciaiton from,hemoglobin due to 
tho formation of carbovylieinuglidun from carbon monoxide, thereby 
diminishing tluv avail ability of oxygen to tho myocardium. 

4. The rcdu'-tiofi of the Mipplr of oxygen available to tbe myo¬ 
cardium ns a cnn**qitcnce of hypoxemia due to severely impaired pul¬ 
monary function frumi chronic obstructive bronchitis. 
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5 . The impairment of coronary blood flow as it result of the in¬ 

creased blood viscosity associated with hyperlipemia or hcmocoucen- 
tration. . • v*v--' • v4*\ ? . d>; 

6. The increase in platelet adhesiveness which might contribute to 
thrombus formation or coronarv occlusion, 'dy;-->. v 


7. Tlic predisposition to acute cardiac arrhythmias as a consequence 
of harmful! neurogenic reflexes or catecholamine release. > 

L 8. The possible, although presently speculative, contributions to 
impairment of myocardial cellular respiration by cyanide ion. 

■ Thus, the interaction of the factors which decrease oxygen supply 
to the myocardium and those which increase the myocardial demand 
for oxygen may play a major role in precipitating the fatal outcome 
in some individuals with coronary heart disease. On the other hand, 
it is possible that the same factors, in less severe clinical circumstances, 
could precipitate temporary coronary insufficiency or contribute to 
nonfatal myocardial infarctions or cardiac arrhythmias. 

The pathophysiological factors associated with cigarette smoking 
may further interact with other known epidemiological risk factors 
associated with coronary heart disease such as high serum cholesterol 
and high blood pressure. Although not a "risk factor*, unusualIV high 
physical stress may also create physiological demands for additional. 
oxygen supply to the myocardium. • v - ; £: .~6'; •^ v v 4 /-;' •*/ 

The finding that those who discontinue cigarette smoking ha\e a 
lower risk of dying from coronary heart disease than those who con¬ 
tinue to smoke might be accounted for by the potential reversibility 
of many of the pathophysiological effects of smoking on the cardio¬ 
vascular system. It is reasonable to expect partial reversibility of 
factors that interfere with oxygensunplwsuch as the carbon monoxide 
effect, and the increased platelet adhesiveness, hyperlipemia, and hemo- 
conoentration noted in cigarette smokers. Moreover, the increased 
myocardial oxygen requirements associated with the cigarette smoking- 
induced catecholamine- response and neurogenic rcllexes could be 
expected to be eliminated upon cessation of cigarette smoking. In some 
patients, the cardiopulmonary benefits of stopping smoking may 
reduce pulmonary hypertension. 

An increased ability to predict future cardiovascular events in 
individual persons will depend upon more precise definition and 
measurement of the pathophysiologic factors associated with ciga¬ 
rette smoking and their correlation with information about the epi¬ 
demiological risk factors. 

Because of the increasing convergence of epidemiological and 
physiological findings relhting cigarette smoking to coronary heart 
disease, it is concluded that cigarette smoking can contribute to the 
development of cardiovascular disease and particularly to death 
from coronary heart disease. ., " 
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’Trigger 11 Mechanisms for Cigarette Smoking. The impressive list of 8 
mechanisms is not . supported by sections in the 1968 document. It should 
be noted once more that for*each mechanism, cigarette smoking was not " 
used as the stimulus. In most instances, catecholamines, carbon monoxide 
and large doses of nicotine were used to elicit the "trigger" menehanism. 

The brief comments for each of the 8 in the list are as follows: .*£•'-.' 

1. . Increase in myocardial wall tension was elicited by doses of nicotine £$$$$£ 

and cigarette smoke large enough to cause a rise in blood pressure in 
anesthetized dogs. ;• '■ v/.- , . ..* • :> .,.v-r 

2. ~ There are no observations that nicotine or catecholamines can reduce 
collateral blood flow .'*?<?& 

3. /.‘ The amount of carboxyhemoglobin in an ordinary smoker is about 

5%. • '■ " '•■■■■ •'. 

4. Smokers have no impairment in pulmonary function unless they are ’ 

suffering from chronic lung disease. ' ;*;.;L;':- '■ V-tf 

5. The lipidemia and hemoconcentration demonstrated acutely following ‘’Ik* 
smoking is not intense enough to impair blood flow. . 

6.. The increase in platelet adhesiveness is not consistently found in most 

smokers. Furthermore, thrombosis has not been noted in animals receiving 
toxic doses of nicotine for an extended period of time. .. ,:k : . , 7; ;;6^ 

7. The predisposition to acute cardiac arrhythmias was observed only _..,X.*x" ■ 
in dogs exposed to huge quantities of cigarette smoke for 30 minutes. 

8. The role of cyanide in cigarette smoking has not been proven. . X 
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•' * SMOKING AND CKKEnuOVASCUTATl DISEASES^ 

Many of the pathophysiological considerations noted in the above 
•cction may also pertain to the relationship of smoking and cerebro* 
vascular disease. .';■»• >■=* ••..,-iv...* er 

A’ mortality study in Japan by Hiravama (£5) reports findings 
different from thaw cited in the VX7 Import (l^A, in which smokers 
under ego 75 had a mortality ratio of 1.40, or more, for stroke. 

Hiravama found that drath> due to vascular lesions of the central 
nervous system, after ace 4(4, were one-third less frequent amon^ 
smokers than among; nonsmokers. Several factors may account for 
these .different findings. One is that the etiologic spectrum for stroke 
in Japan includes more-hemorrhagic strokes than in the United States. 
Another is that the-Japanese study mcludednll stroke deaths overage 
40, whereas the studies in the United States found the positive nssocia* 
lion between smoking and stroke mortality occurred under age 75 (54). 

In a study reported by ICuhn (.?.?)', 00 habitual smokers refrained 
from smoking for one-half day and baseline retrograde brachioeerc- 
bral angiograms were taken: then they smoked one cigarette, inhaled 
deeply, and had repeat angiograms. Only tho^e over 60 years of age 
failed 1 to have significant acceleration of flow in cerebral prccapillary 
vessels and markedly increased vessel counts as in carbon dioxide 
inhalation experiments. r-- ••••>-.. > . 

As iu coronary heart dik*ase, it may be that smoking has ditfrrvnt 
effects depending upon the degree of underlying arteriosclerotic disease 
present. Among patients with stroke, many have arteriosclerotic heart 
disease and a significant number die of myocardial infarcts (704). 

The rate of oxygen uptake in the brain is very high* being approxi¬ 
mately 5 cc. oxygen/I iiO <r. brain/mim (101). As discussed in the 
cardiovascular section* if carbon monoxide causes a shift to the left in 
the oxygen hemoglobin dissociation curve, it would make less oxygen 
available to the brain tissue. Those people with an arteriosclerotic 
eercbrovasculature who cannot increase their cerebral blood flow in 
response to smoking may therefore more easily develop a state of rela¬ 
tive cerebral hypoxia; a situation which could be a factor in the 
etiology of stroke. 
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{(93}’ Kras, R. A. Mode of action of tobacco smoke inhalation upon the cerebral 
circulation. Annals of the Non- York Academy of Sciences 142 (Article 
v- ; . 1): C7-71, March 15. 10C7. • > ^ r 
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^ SMOKING AND CAKDIOV.VSCULAU DISEASES V 

; - SuililABT 

Coronary heart discaso (CHD) among men in tho Western world is * * 
an epidemic which cuts shortthe lives of many in their prime produc- * 

live yenrv Tho evidriicu linking smoking and CHD has been reported 

Bot only from studies in tlio United States, but also front sudi diverse f'J-’ v ' i. ■ ‘ 

: ««m « West Germany, the UiSSJt., France, Israel, Italy, and the ; ;C^..*. *v + : ; \ - V . * « ,/. . : 

- - British IsW - - . •„£.**.•« V'.-r. ■>-• - %.•- . V>''‘ ■ ' 

- i. . - ' : '.§\..V-/Jn) U.S. Pcauc FIultd arivic*. Tfce Health Con»eno*iw** •* Sm«l«l*e.WC* 

xho 19 G 3 Supplement (£ 7 ) Stated: ./?< ■ , [} ' \zy supplement to the lOuT Public Health Service Review. U*s»btna 1 »«. Cal 

” n _' r , . ' ’‘^V ... Department ot Kvalth. FJnca tlow a»d Wrt tare. r«Wte ilealiB Servlet 

.. .. isecausQ of tho increasing convergence of epidemiological and j^ MeiWoB xo. lc *i. VKH. us ma 

physiological findings relating cigarette smoking to coronary 
heart discese, it is concluded thatcigaretto amoving can contribute ' -* * ' 

to tho development of cardiovascular disease and particularly to 

death from coronary heart disease. -; • v •••v--. n “-’ ■.. . ; i .’ . - •■'* ■ 

The convergence of autopsy data and experimental data presented in . ^ ' ff ‘ 

. this end previous reports suggests that cigarette smoking promotes - 

atherosclerosis, including that of the coronary arteries. The results of . , 

physiological research and the findings of diminished risk of CHD in — 

thoso who have stopped smoking indicate that there is also a more ‘ . 

immediate mechanism operative. The mechanisms which might bo re* „ 

•possible for the promotion of myocardial infarction and fatal cardiac 
arrhythmias by cigarette smoking were extensively reviewed in the ...... 

19C8 Supplement (i7). Briefly stated, nutrient supply to the myocar- * 

dium in general andj perhaps more importantly, to focal ischemic *• ■ ^ 

areas of tlm myocardium may be scriousli-compromised by a combina¬ 
tion of effects caused by smoking, and the deprived myocardium may 
become infarctcd or develop an arrhythmia. These elTects include 

diminution of blood flow through atherosclerotic coronary vessels and *“ 

diminution of available oxyp.ii for tissue use resulting from the bind- .. - 

fog of carbon monoxide to hemoglobin ir. tho place of oxygen and 

possibly, although presently speculative, the poisoning of respiratory 

enzymes by hydrogen cyanide. 

Cigarette smoking has been shown to bo an important risk factor , 

fo tho development of CHD. It is important both by iiidf and in 
the presence of other significant risk factors. In combination with 

certain other risk* factor?, tho joint crlccts appear to be even greater — 

than thoso accounted for by those risk factors independently. 




^ A - ■!t EwBOtiouxstCAL STtrores _ 

Hammond, ct at. (II) have presented new data on mortality from 
CHD, 1 stroke, and nonsyphilitic aortic aneurysm among more than 
800,000 men and women who were between theagesof lOaud 70 in 1050. 
The authors were attempting to evaluate the significance of multiplo 
factors (sex, are, diabetes, high blood pressure, body weight, chance 
fo weight, exercise, cigarette smoking, sleep, and nervous tension) in 
tho variations in death rates from the^e three diseases. It should be 
noted that this information cnnsi.-redVf seif-reporus obtained by ques¬ 
tionnaire and were not obtained from medical examination. Causes of 
death were based on death certificate reports. 

As illustrated in tabic 1, coronary heart disease death rotes and 
mortality ratios increased with increased cirorctte smoking for men 
in all ago groups and for women under the age of 70. Although the 
mortality ratios were higher in the younger age zroup*. the differ¬ 
ences m death rates between nonsrnokeri :and heavy smokers became 
progreisivcly higher with increasing agv\ Although CUD rates were 
higher for tlio^e who were 10 iwr.-pnt ot more aiiovc the average weight 
for their height•agiv.-ex group, and for thn.-^ whio rvp.'ira.si having 
high blood pressure, the trend is dearth.*.* the cifcct of siuokiiig persists 
and is appreciable, even when these other factors: are held constant 
(UbJo 2). 


EtvuoiB E. C-. C*snavre. U Coronary b^nrt disease, ftroke. and aott 
aaeorj*®. Factor, ia the et.olocr. Arebltts of F.nrironff.entsl lit* 
19(2): 1CT-TSJ. Aucuu 1DGX 
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Table 1. —Death rates and mortality ratios for coronary heart disease 
and stroke, by amount of cigarette smoking, sex, and aye * .. . ^ 
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Table 2. —Coronary heart disease death rates for men and women 
classified by sm oh in g habits, aye, Hood pressvre, and relative weight 
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Hammond, ct alj also studied CUD mortality anion "men who were 
— «-smnkcrs of cigarettes. The death rnu* from CUD wen hmer 
among the ex-smoker*than among thoseMill smoking nt the beginning 
of the study, the size a ft lie diiTercncc bciriitr larger the lunger they 
had been oiT smoking (table'3), Sonne people stop smoking because 
of iUhes* or symptoms and these people would be expected to have 
higher death rates than th.>r whnston for other reason*. Early deaths 
among those with preexisting di-ease may account, at least in part, 
for tho high death rates from CJID among ex-smokers in the early 
■y"£V.V- ■ years of abstention. ;>■*. 

* ' - t * . Mortality ratios for stroke were higher among cigarette smokers 

? %*v with tha exception of tho-c over 70 years of age. Male ex-cigarette 

'T ’ * J ' i: " ' '; smokers had mortality ratios for stroke approximately equal to those 

*; r : of nonsmokers. r 

v . , A clear increase in mortality from nonsyphilitic aortic aneury sms 

• with increasing cigarette smoking among men aged i0-09 is seen in 

• t»blc 4. The mortality mi io lor heavy smokers was $.00. 

Hfcmmnnd, et al. found that death rates from the three diseases var- 
. . led considerably with relative weight, amount of exercise, amount of 
... ’ cigarette smoking, ami hours of sleep per night. Subjects trim were 
obese, took little or no cxercire. smoked!n:any cigarettes a day, or slept 
' ^ v 9 or more hours per: night had'high death Tates. Those with a combi- 
nation of these factors have especially high death rates from the three 
diseases. 



Table 3 .—Observed and expected number oj deaths and mortality ratios 
Jor ex -cigarette smokers with a history oj smoking only cigarettes, by 
i nuzn&er oj year* since lest cigarette smoking and jor current cigarette 
smokers, coronary heart disease and stroke; compared to persons who 
\**acr smoked regularly, in men aged 4Q-79 
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Table 4 ,—Aortic ancur*/im death rates and mortality ratios formen 
. aged C0-C9, classified by .cigarette smoking habits 
[Ki(a ptt LOW 
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H 10 -u X>-.T «•* mn 
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Mort*iay ratio.. LOO 7.01 185 4.54 8.00 


tones: in mis— 4. 1. C-.***t UO. 
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t _ 


They also found that dc.ith rates; from CHI) and stroke were lower 
inex-ergarettt smokers than in men who were currently smoking ciga* 
Rttes at the tiuw they enrolled m it he study. The death rales of mih- ex- 
cigarette smokers* who had in*'(ifiilinked iiir.lOlo.'JU years were no higher 
or only slightly higher than the death rate* of mm who bad 1 never 
Amokrd regularly. iVath rate* fmni tV three di-i.t-rs were lowest 
among subject* w ithout a history of:diabetes or high blood I pressure 
»ho were not oil.-v, took lit Ic.iH nmderKtr exercise; never smoked reg¬ 
ularly And slept ill to * hour, per night. Nrveri'ieh 1 **. even these suln 

jeclshad!suh4aulial Jearh mtes from OH), alr«*U and nottsypliiUtic 
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(?Xl):STa«ix*, J. rtnonal Cota municaUna. ItO. 


SUnder (-4) has antvlr.cd lOyiar mortality data on n total cohort 
of men, aged ia DOd, who were ctuploycvti of fh»* Chicago I’co- 

pk.iCas Light and Col:*- Co. Of l, men examined. 1P2."» were found 
initially to k> free of definite CITl) and have L'.-ri followed without 
systematic intervention. Higher overall dihthl r.tf« were foundamong 
the smoker* in the stiuly. Table .*» shows tiiie ih-.tt h rates from CUD anti 
from all cau-ex for men with various rb«k factors. 

Recent pi|<en» by Thorne, et al. \2j) and by PaiVnlxarger, ct a(. 

(J5) rei*ort further results ofistuHivs of CUD among former college 
students. College health record* and other college recnriU were re¬ 
viewed to ascertain the nrvrcncc nr atisctice of factors under considera¬ 
tion. Cases were identified from death certificates iTrtli’c study of fatal 
CHD (/Jejuni fnmi qiu-^tionnaires and physical examinations in the 
; study of non fatal CH D (i?-5)j Matched coni rols were obtained for each 
ease. In both non fata I and fatal CHD, signiltninfly more smokers 
were found a mo n*; the rases than among the controls. Combinations 
of risk factors resulted in greater CHD morbidity and mortality ratios 
tlmn did single factors. Figure l shows the morbidity ratios for com¬ 
binations of pairs ot risk factors in nonfatal CUD and tnbli G shows 

mortality ratios for combinations of risk factors In fatal Cl ID. '* * 

Table 5.— 10-year morteliiy rates fdr raddsn death, coronary heart disease, stroke, c'irdiora'c'jicr-renal, and ell cat uts 
combined among men. a«j(d 40-59, classified according to cigarette trruikinj, cholesterol, end Hood pressure 

(pMpto Ou Llf it Co. Slstfy.111*44. Ms* srWUMCr fc*s sf«srre*rr tart CtwiMt <*te*** UMnwtK^ 

W-Ttu n*rtA::tf 
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(«> Tnosxr. M. C. TTi*t«. A. L.. r*rrrs3«»c*». R. 1, Jr. Oroale »H—.* 
farmer ecltej# itudent*. VII. F=r‘r j*mnjr*.->ri ef nocf.i'at 
fttcuw Amrrina Jouml •( K^ai«li»;r a*|J) : vJ' b UX &r 

(«) Pintxp.icu It. S.. Jr.. Wni«, a. U Cbaricttrinfe* m eollrr* r? 

, SUiwiDs to fatal coreaarr bean Ui«a«* 14 later life I la ;* 
Journal of h>:Jc3»*olcjT: 10C3. 
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In ft study of participants in the Health Insurance Plan of New 
Yo-rk.Weinblatt^et *h(£?) reported that cigarette, smoking males who 
_ developed angina pectoris were more likely to develop infarction thin 
* wcro nonsmoking anginal patients, but there were not enough cases to 
draw definite conclusions. 

Weinblatt* et a!. (Jd) also report* J that the prognosis after the de¬ 
velopment of a myocardial infarction appears to be independent of 
smokmg status prior to the infant. In the essence of data indicating 
which patients stop smoking and how stopping smoking is related to 
the severity of myocardial damage, one cannot evaluate the clTect of 
smoking on prognosis. If tho persons who stop smoking tend to in- 
Idude the most debilitated, the etTcet of continued smoking on prog¬ 
nosis would beunderestimated. .* < • / Vvt -.- 

In ft prosjwctive study of over 3,000 men, Jenkins, et nlJ (JJ) re¬ 
ported that the incidence of CUD in men aged 30-40 was three times 
higher among the cigarette smokers than among the nonsmukers (ta* 
Wo 7). The incidence of CUD increased with i increased daily cigarette 
consumption. For men aged the relationship between cigarette 

•moking and CUD was found to bo significant only for the heavy 
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(23) Htun’atT, t. Kmsk. C. AV.. Siixmio, S., Swri, It. V. lc firror* 

Ih ontifia f«rcti'ri-fc—a prvsn««c!lr # Journal of Chivoic DL«v-, 

21C-II : 23l-:«. July 


IW) Wetanarr* t. S.ri^Ko. ft., Faaxk. C. AV., S«r«. JL V. Proin^l. of own 
after flr»t oixonmHil Warm™,. Mariality an.l Urn r.'enrivfice Ln rrla- 
tfoo to selected rpracraters, .\cierieani Journal of PuWio Mralih an<| 
tftv ffatloo’o Health i*(S) : 1220-13*7. A„ £ uit IOCS. 
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r»< 7 » L—Morb'iity ratios of coronary heart diseo*« for paired eoaUilaation# 
of factor* in colles*- 
i ' Soewx: Tt.orne. 3LC., K «L (2J). 

smokers (table SI. Former-cigarette smokers also had sijniificantly 
higher CIII> iticidvtice rates, but no data are given on length of time 
■bice stopping smoking, or reasons for slopping. Pipe and cigar smok¬ 
er* did not have higher CIU> inriiicr.ee raie;>. Alter continuing for 
other risk factor* such as lipid loci*, diastolic blood pressure, and 
. “body build, the authors found that the association between cigarette 
tmoking and CUI> ;x-nwined' t tables J, 10). The relationship U-cwe«it 
smoking and'GILD was stronger araong tliosc men who exhibited be- 
hftviort)pe A than tho.-e eshihiring Udwvior tyj« H (tables11.12). 
Behavior tvjM; A is cliaractcruvd by cuhanevd competitiveness,drive, 
ftggresaivcucjs; hostility, ami an cxi-vA-tve seme *»t tem* urgency. Be¬ 
havior tv| m*. Li indicates an alrviuv oi tbcjc charaettri-ru?. Analysis 
of the data on Uhavmr and vig.ip-ttu:?moking slewed that both be- 
tor* have ttTcvU on t’ne CHD rate. Again, these o^ociatious were 
Stronger in the younger agegixiup. 
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. Prognosis of Myocardial Infarction. The article by (30) Weinblatt ”et ai?^ 
is being criticized for absence of data indicating which patients stop smoking. 

The article did not mention exsmokers. Only smokers and nonsmokers are 
reported. Anyway, the basis for statement that prognosis is independent of 
smoking states is as follows: 

*. '•* . . ; . * t . ‘ *..;••••'* ’ ’ • i ’’ ’ *T' * * 4: ^ 

• " W V -'V.'" : V Tahir 4 —Early mortality among men ; V. V ... - *: . 
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CJi garclte smoking- 


,, especially heavy 
cigarette smoking—has been reported a V 
associated with an increased risk for 
incidence of fir«t MI among men in the 
HIP study population,* but no influence 
of smoking on early mortality could be 
demonstrated from the preliminary 
data a Th I* Aniline u rrmf. rttuiil. ki# 1I. - 
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' Ktiri disuse fer men $0-19 y ears rj a<js, classified by tmefriny history 
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TaHLK 0 .—Annual incidence rates oj new coronary heart disease, by 
. smoking habit*, adjusted for age and seriatim, Jor specified other risk 
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Table 10. —Annual incidence rates of new coronary heart disease, by 
smoking habits, adjusted for age end seriatim , for specified other risk 
factors -yf- •- -r'-y:-i#.;- ;. . ' 
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Table 11.— Incidence of new coronary heart disease, by smoking category and behacior type, for men aged 39-^9 

(Riles iraa^cd’tisvd ennutl Incidence per 1.000 men) 
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Table 12.— Incidence of ntw coronary heart disease, by smoking category and behavior type, for men aged 60-69 
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EpwViuhdogiral studiei* linking smoking nmlTlin bv#. Ixtn car- 
tied out in various cnimtriis.: In a retroqMotive ?£udy in 1’itMin. of 
430 1 ‘atii'Uits under tli«* ugi* of r..*» who ex pc retired myocardial inf.rn*- 
tion^ MulJ-nliy, et nl. (/,s‘t observed a delimit* n*:,nciatii'n between 
Smoking and the deridiiipnicnt of the disease. 

A j»ro>pcctivDepiiIi'mioliisi,‘:d study of risk factors of CIID, in an 
Israeli |m-.| in b.t inn, i ml tea tea that smoking is a.-iociiilcdlwidt a higher 
risk of CIU) (17). 

In a retro.- 1 receive Study of f'lVJ nuihS p.itirr.t* with myocardial'in¬ 
farction and 714 age-unit died control.t in i Munich, Schixniler, et al. 
{22) rejiort that cigarette smoking [days a significant rule as a risk 
factor. • : 

• A recent paper by Ccderbf. ct al. (5) employs the twin-study 
method on a population of American twins, usimj a similar approach* 
to that previously employed in a .Swedish twin population. The pur¬ 
pose is to compare the contribut ion ,of genetic and'environmental in¬ 
fluences to t!ie development of angina [icvtoris. Tile authors imply that 
their study indicates a mom important role for genetic factors than 
for smoking. However, tlilis .-indy can be criticized on several grounds. 
The authors bn*ed ! their detection of angina ncetnris on the results of 
ft scU-adrainiitercd questionnaire desipied to elicit a history of chest 
pain of presumable cardiac origin: previous,studies in Swedish twins 
hare shown a low rate of clinical confirmation of heart diEcase in 
those classified |K>~itivo by questionnaire. Xo data are available on 
the health and smoking habits of jS percent of the original Igrmip or 
the 41 percent of the "eligible twin.pairs” who were non re.*-pendents. 
Tho authors" definition of a present smoker ihchnles persons who have 
Stopped smoking cigarettes fori up to 3 years and thus includes |>er- ; 
sons who in other studies have been classified as ex-smokers. This * 
definition of a cigarette smoker might contribute to an. uniierestima- 
tion of the immediate effect or current cigarette smoking, since an 
unstated number of recent ex-smokers are included in the same cate¬ 
gory as current cigarette smokers; 

0 The relationship between cigarette smoking and the development 
of angina pectoris has not been clarified: However, Arouow, et al. 
{!) have shorn that smoking one citrarcite before exercising reduces 
the energy expenditure required for patients with classical angina 
pectoris to develop chest pain while exercising on a bicycle ergometer. 
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<|) Aiosowr, W. S. r Kavlam. If. A.. Jacco,, D. Tobacco: A rrecipItaMne factor 
angina i-'ctori*. AnnaK of Internal Medicine C0(B) : Z20-Z2G. Sep¬ 
tember 1003. 


Athckoscuxosis 

A review of autopsy studies by Strong and Auerbach, suggesting 
that cigarette smoking has a ciironic effect Ibading to advanced degrees 
of atherogenesh. v.;ts presenteddit tiiiclle.iltli Consequences of Snick- 
icg, lfOT (^5). Further* studies have rccentli* been published ill'this 

area. . 

Sackctt* et aL (21) have demon*trated a clear dose-relntionship Ijc- 
tween cigarette smoking and the severity of aortic at heroic I iItoms at 
outapsw Their,study of 1 ,M13 con-crurive amupsies. on pntiwuswho 
had been' interviewedi ahout their smoking habits prior to death:, 
•howed a sipiincaui increase in tiic severity of aortic atlierosclerosis 
with increasing use uf cigarettes, mcasureii both'by intensity and by 
duration of «amking. -— 

An autop-y study from Russia by Avtandilov, ct al: (J) demon¬ 
strated a shriili.antly grratordJ grce of atherossclcrnsis in (he coronary 
arterirsof smokers than in those of nonsmokrnt 

Viel, et al. (Ai‘) have reponed on the j-c verity of coronary, atliero- 
sclerosis at 'autopsy of I.I.V.) men andkilH) woua-nwho died violent 
deaths in Chili 1 . Infnrrutiou on smoking habits was availably on jdfil 
men. The a utl ions report no relation^iiip U'twecu atherosclerotic le¬ 
sions and 'the u.-e of tuimero. Hie ilegrve of atheroclrrr^i.-i was ex¬ 
press as the [‘crventagti of the surface of the intima of the left 
anterior descending coronary artery covered by fatly streaks.and 
fibrous plaque*. An examination ot the: data prv.-entccl in graphic 
form indicates that the neyleratt and heavy smokers appear to show 
Consistent K* liighrr [icrcrntagesof di*»-asii| arraa than tin* iimismolJere. 
-But tlic statement of th»* authors unpitea lli.it tlii.-cahlh-n-r.rfs were 
not slutikirally sigmlicaut whenisubjoctcil to an lanaly-i*, of variance. 

A study by ' A strop "as reviewed in thtfl*>'-*4Ri(»*jrt (.’7), This 
Study si in wed that in rabbin oiiia high I'hidiv-tenil diit. chroiuc carbon 
mono side exposure has a marked atherogenic cifcct. 




(Zt) U.3. rcirie Ucvltu Srevrcc. The IleaJtb Cooiequence* rf icioktne. A 

Uc HcaltU Service Heriew: IC-J7. WaaLioe(0n.i l*.S. Ilcpartaiert or Health. 
Education. «Dd We!rare. PuUic Health Service Pub icatloa No. 1CCW, 1007. 

1» PP- 

(«1) Sacsctt. D L , Gnso.v. R. W.. 2*oss. I. D. J. Ptckkcy. J. TV*, nelstioe 
Oelween aortic at herwclerosi* anUUbe use of cicarette* acd aleohol. Aft 
ftalOpsy New Eoclnnd Journal of Medicine Z7'J(20) - HlA-ii 'ii 

December gc. 10 C 1 " * ' 


j3T>ATTASD^or. C. c . KoLtxor*. V. !_ PoxoMABRYifo. Oj V. Kcr.-nire tutiakA I 
rteren’ at>'rosl:ieroi'ieheakosro roroshenira ikloronararkh ort-rir ^. r ,, rsa , 
sort/. (Toblcco smotinc ami! the ilrere** «f Jtlim.icleeutitf l,->i., 0 , 
coroner/ arteries of the heart and aorta.) Kard'ioU>;:Jja •‘*,1) : gAX- *t 

luo* ry-FeKrnarr l'-HJ-*. 


(?*) Vier, D.. Doxoao. S.. -Saltcoo. D. Coronary aihero«cleMMi.i ih perfon* ilyln,- 
violently. Archire* of Internal Medicine lgJ(2) :gr-lOJ, Auzust IfiiA % 
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* Cigarette Smoking and Angina. The report of (1) Aronow et al. is 

based on 10 selected patients who have been trained on an ergometer. The 
shortening of exercise time before painappeared following smoking was not v ' ; A Ai. 
seen on 8 occassions out of 40 times in 10 patients. There were no 
^onsmoking controls to show their variability for comparison and there \vas 
no indication of incidence of reactors to the test in a group of unselected > 

anginal patients. : ' M : • \. •• 

The calculation of tension-time index was calibrated in dogs. The 
modification introduced has not been checked in man to prove that the index 




— -- • w w ^ ^ W *I1UV^A ~ . 

represents myocardial oxygen. The manner of reasoning by the authors is „ .? 
. ..reproduced as follows: . : 


o 


; *" : r. : 'v-. -/ Eircrrno:/ . 

. The results of tc* prxen: jtudy ir.dicziz 
a sljnlEcnti nkdondiip ber.vscn- curette. 

ar.d is appearance, i.ith less 
pravccaticn, a;: ;Jna pecicrl* i:i r.uen:s 
vI:o baser \:io watr.icnar/ artery 
.V/eJi*>.nov,-3 - cf crcc’;;:^ ere in- 
cr :a- ?5 in beta Meed prc_ vc ;2 and heart 
- rare (?). hidecd, all of t’:e :n C.yz 

-s« ^ T"*-5 *n h ‘^*rt 


me 


s::u 

- v *r\ - 


e- is e 


Patients wllli coronary heart disease in¬ 
crease the myocardial demand for oxygen 
when they exercise. The present study indi¬ 
cates that this increase is even greater when 
the exercise is preceded by smo.ting. In 
such instances, patients with coronary ois- 
case cannot meet the increased demands for 
myocardial oxygen. Therefore, there is a 
decreased amount cf time between the 
performance cf exercise and the onset of 

angina aftCT smohing. • ' 


r j! ■ tT'tir : 1 . 




frem lire iS.:.T,?A zr,u free: c!:ro- 

nr in i:. : cc^vr; 

s:r (£- 11 ); M-cthvj 13 to 

sc; cn c;:c.:v:cr£ f c--r;?.Gri i;i t*:a erre::.: and 
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pressure (Ilf). In addition, low concentra¬ 
tions of nicotine can stimulate sympathetic 
ganglion cells. • 

The product cf b’-red pressure and heart 
rate has fccen found to be a good index for 
the cxvgcn cost of cardiacjtemodynamic ac¬ 
tivity (13). Samofr and coworbers (H) have 
found the primary hemodynamic determi¬ 
nant of oxygen consumption of the heart to 
be the total tension developed by the myo¬ 
cardium (heart rate times the area under the 
systolic portion of the aortic pressure curve). 
Robinson (15) states. **... the precipitation 
of angina could be consistently related to 
the level reached by the product cf heart 
late and systolic biood pressure (corrected 
when necessary for changes in ejection 
time)." Using tins index, it can be readily 
seen that smohing increases the oxygen 
'consumption cf me heart 
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^jcld'COv et ftl. (7o) compared thi« vareulur pathology im rabbits 
^ f f<d a h!"!» cl!uli l *stcr«li<nt't ami m.iint tiiii-ii! in ntt b\ p >.\«o atmosphere 

V?iv~ (10 percent oxygen) with! that in rabbits exj»o>fd only to the high 

cholesterol I dirt. Tlir auditors dviumist rated (hat hypoxia leads to an 
£•••' fc ’-if increuKO in tlie decree of plaque formatiun in die coronary arteries arid 

.''- * n the'amount of visible aortic atheromatosis, as well Ins loan increase 
j - ^ * •' ' in the sortie content ot cholesterol mid Itriglyccruies. In ncidUion, the 

^ hearts of the hypoxic nnimaU showed I runrked perivascular xantlio- 

* > r -V^ • ■; Buttons, often infiltrating the surround.n^ nsyocaali-tm. In sum- 

• • Y^y •-• ;j;,> marizinp this experiment and their previous findings of increased 
J . V ..l.' : * atheromatosis in h!y pereho le? t e ro k mic rabbits subjected to high 

' j*■’•' carboxyhemoglbhin (COIlb) levels, the authors (5) state that tissue 
^ ' hypoxia seems to lie an important factor in initiating there Unions, 

i ; r regardless of the manner in which the- hypoxia is producedi Although 

u’f ^COIIb Icveli in the rabbits aiul the deqrce of hypoxia were muchi 
j{Jf^ higher than that experienced by h i mi a n leuiokcrs. these results suggest 

I > * mechanism bv which smoking might contribute to atherosclerosis., 

“ r" Hass, et ah *(/.?), extendin'; studies reviewed'in the IOCS Kcport 
v (57), have demonstrated 1 !hat the ad mini atration of injections of nico- 
v'4‘^ : V tino to hypcrchnic^crolemic rabbits who are al.4o given vitamin D 
Cv'T"' enhances tho peripheral I atheromatous ca lei Heart trial disease: which 
; r ’ ' ■ . ^ is produced 'by the combination of hypercholesterolemia and vitamin 

V J -~ ~ t > y. ,~-.g P administration. The addition of nicotine to tile regin en aho resulted 
.[ w-.’Xsy*'' ; in the frequent occurrenre of thronibonrterins m the distal calcified 

j . ' jj- arteries of cardiac and skeletalimii'cle, and of ths smooth muscle of 

' /j - a the gastrointestinal (met. Tlie nicotine elleci. was reproiluceu by sub< 

• «titiitihg appropriate dosages of adrenalin for nicotine and abolished 1 
by adrenalectomy. 

* • • Ixlloucb, et ah (1C) have reported I that the .idinimsirntion of a 
mono amine oxidise (3LVO): inhibitor; to rabbits on a regimen of 
daily nicotine injections significantly reduced the number of animals 
- - • . who developed fibrotic lesions of the aovta in response to nicotine^ 

Further work is in progress to elucidate the mechanism cf the iLVO 
. effect - 

■ j *1 - V-^ Etidcncc presented in this and previous reports suggests that ciga- 
vj X.-'-rfetto smoking promotes atherosclerosis. 

" -nv* * •' 

D »y. , ' r ,; j " T - 

* TifP.oMers FojotaTIOn' .tx*o Blood Flow 

■■■ t t * ‘,. - v\ ■ Hess, et ah (13) discovered aggregations of platelets, erythrocytes 
»' ; fibrin, detached epithelial cel’s, and some as yet unidentified ceils or 

■v ^ V’* -’S: the aortic and carotid walls of rabbits subjected to cigarette smoke 

h£\' ■' '* i. * /• The discover^/ of a plasma factor which increases the t»i vitro syn- 
\ ’thesis of fibrinogen by human liver biopsies lias been reported : by 

Pilgcram, et al. (20) in older patients who have recovered from myo- 
T«> :. *• cardial infarction. This factor has been tentatively identified as free 

&.^yY\ fatty acid (FFA). The authors state that the association between 

v :v \^_ • FFA and fibrlnoren synthesis may provide the link lietwcen hyoerr 

( ’ , lipemia and clottinr. Cigarette smoking causes an increase in FFA 

"•• through its stimulation of catecholamine release. 

. Several recent studies have begun to elucidate the role which 
* , . changes in blood viscosity and certain features of the microcirculation 

might play in the development of atherosclerosis and coronary heart 
, disease- . 

- Dintenfass (7) has suggested that myocardial: infarction and coro¬ 

nary throinbo^is may he the result of a iiiinilxrr of factors, separate 
. or interrelated, all leading to a high viscosity of the blood.! The^e 
factors may alTert the migration :uuI adltvshm of platelets, the volume 
of plasma^ and'thei riiridiry- of the red blood cell. .Phenomena leading 
to high Wood visoo.-ity ni.iy oi'cur in f.xai.l areas leading to occlusion of 
•mail vessels, resultant ischemia, and an infraction of cither su!(clinical 
• or catastrophic ptojyirtintia, tle^wnding tm tl-.e Incation and number 
of vessels involved. rnntcutV’y also U*lieves that aw increase in blood 
viscosity prrcetles the clinical manifestations of the high blood vis¬ 
cosity sy ml rome and that the increased blood viscosity seen i n post 
myocardial infarct patients is a relUctiou of the etiology rather than 
thcctlfrctof tlicdtheas*. 

I^xral hypoxia leading to an increase in tlie*rigidity of the blood cell ' 
might l>c j>n»dueeU by cigarette smoking - through : the increase in 

OC COIlh. riatekt adlioivencsi is i nr reared by, snuokin- prolubly sec- 

ondary totlic retrareof iMteclml iiiniios (-T): 

V In ft study of Sit white iiiuIm with myoeard:.::! infarcts and 40 con- 

*■' Slab!is, ct al. iZl) found that flic parirnts with nnoc.irdia! 

infarct had a nieaw hiemamcrix Usel signdhramly higher than titat of 
Cho controls. Studies of i.hjotl volmne indicated I hat 1 , a rednetimi in 
plasma volume:rather than an increase in red *el| mass among the 
■ myocardial infarct patients nccountcd for,the elevated hematocrit. 
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(tJ) KJLtDJrw, K.. WaHevwev, J., Asrecr. 1*. Knhfltwtne tnflurtwv .»f evli rt .1 
bypovH eo ttie.ilcrele|»iaient of Btlirntteatb-tj in fl.otMUtfOil-trtl rnkbUs. 
Jourar.t'of Atherosdvru^ij lt«»carrl» Ut3) : N33-^i3. 1904. 


(f3j Aimer, P.. KjoBSEW, K*. tVaxa-mcr. J. rnMnrloc Influ^ncf of rarbat, 
monoxide oa the dcvpl^mfot of aihcromnlosis in choirottroi-fed nbliitk. 
Journal of AtbcrosclcrwU Itesearch 7:343-334. I9G7. 


frt) Uass, G, Hessox D,. Lasettnotw, W;.,ne»twtxi A. P recent ion of n'-co- 
tin« Induction of nthcrocalCiftc throui!>oarteritw in ratldts. Circntatloo 
18 (4, Supplement G): 3 , October 19 C 4 . 


<lff) Lx 1x0cc 11, Jj, Jacototi W, Axomiu, C. CmeectiTi OL\nim, J.-i. ! 

Action c!ironi(|u««dc la nicotine sur Tinrima aopti'tQc du la;'in. lm1uta>. 

<*on tnhltitcur «le la tnwvvaiiitne oxidase (IjJI.A.O.) Journal 

•clerotis Research S(l) : 137-142, Januarr/irtrnary iaGi 


<JJ) Reas,, H.. Fxcst, If. Raocbcn nnd crterielto v*rscWusstrankhcLtr;. 
rortachrilte dec Hrdlain 80(19) : S4l-Srt. October 10. 19C&. 


(fO) riucuM; L, O . Precaw, L. R. Control ot Sbrlnocvn bloiynthesia: Tt 
role of free fatty add. Joamaliof AtLeroJClewia Research 8:133-U 

i9oa . I 


(7) Dixtotass, L. Blood rheoloRjr Ih palhoprne»u of the coroonry hear 
diseases. American Heart Journal 77(1): 139-117. January 13£>- j 


<M) D r * ,u * r ’ f ”Triv. A I!., Her*. J„ .V TV The r 

etn<H'r»oct ninitf n,i la ibe v(lni,.-T .^ mynuirdiftl in/urctlon. Atncri; 
R«rt Journal 73(L*J 133-1^3. i\L ruar| . , W . 


■mm 










M 

r* ilffi %^ri- 




/.inausiryaocumenis.ucsT.eau/ 



e 






.*;•> >*-fVrl-iS^ 


:.‘V; ' :;- y ^ ..*• >•.-•* .,^;C 

.- : .' ; : .{. r'... >• ;■•.: . v - -• 

r.'.:' ■ "l rv' ■ ' Xy\ : I 969 Page 403 (a) * \ r $e 

— ‘p ,y .y ■ '.'■ v'j,' ■■'.,-1--Vr: :'vi~ - ' 

V •.. .■■■■-. o’;;- 

<" ' 1 • ...; ; • ■■.•■.. ; ■ ' ^ ■••• 

.' ' Vitamins a nd atherosclerosis. The introduction of Vitamin. D into 
the investigation of atherosclerosis Vaises the question of the role of other 
vitamins. Spittle subsequently wrote a letter to the Editor of Lancet .•.. ■ 

(April 8, 1972), recalling the long association between Vitamin C and 

atherosclerosis* ..... •. •' ^ -... ' 
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ATHEROSCLEROSIS AND VITAMIN C 

Sir,—D r. Morin (March II, p. 594) feels that I may be 
©veropturiistic in attributing-* the rise in serum-cholesterol 
'c after vitamin C in patients with atherosclerosis to arterial 
■ V-.:. mobilisation, and that perhaps there is a potential danger 
• In the administration of large doses of vitamin G. 

It is of interest that my first observations were made 
. vmh fruits and vegetables, before 1 realised that the active 
igcnt was vitamin C. Even with these much smaller 
quantities of vitamin C, I was able to produce the same 
effects. It was with healthy older people cn * vitamin-C- 
rich diet that I first saw the rise in level which led me to 
Investigate the patients. It is true that many of the patients 
were having other therapy as well as vitamin C, but this 
cannot be said of the healthy subjects. 

There arc some features which add very strong support¬ 
ive evidence to my condition that vitamin C is the only 
factor involved in atherosclerosis. 

Carnivorous animals do not have atherosclerosis, and they 
, tjnthcsise their own vitamin C It is possible to jive them 
atherosclerosis without giving a deliberately atherogenic diet* 

* . This has hi opened in the Ffciladeiph:* Z-»t*v;icaJ Gardens. 4 * 
Lesions were noticed about five years tfifcr the introduction of 
Improved diets for the anirniis. This is the cr.ly, instance that I 

•m aw-are of which compares «hdi the fare cf the human w ho 

embarks on a ** westernised ** diet* and it shows that animals 
behave in the same way as humans when the baUr.ce berween 
Vitamin C and fats is disturbed* 

There is a seasonal varuricn in deaths from myocardial infarc - 
tioo, 11 'which coincides with our maximum anJ minimum coo- 
•umption of vitamin C 

Two standard measures are sdrocated for aD coronary patient* 
In the interests of prev'eating a further attack; tofive up s/r.ok:r.i 
end to bse mcjht. Both these measures nyrejic the available 
’ Vitamin C — the second by j»s abundance in a tjw-caUine diet. 

Rectruly, I dul a revrepty ©a • man who had beta in a mental 
* hospital since the age of 12 )cxrs. He had been havir-g vitamin 

f~~ ...‘ fupplements since admission. He died at the age of 62 Jen, 

from drowning. His artmes » ere clean. 

I should like to emphasise »c*tn that SskolSlT 1 * in his s^-t 
had no recurrence of myocardial or cerebral infarctum *..h 
Vitamin-C treatment in 2J years, and he slates that 50 of hi> *0 
patienrt were a lot better. This, surely, is consistent with an 
/\v : arterial “ deceKe *\ • . 

We should start a large-scare trial of this subsuace in 
patients with atherosclerosis. 

FinJcrficMs, Generali Hospital, 

Ab<rf K«'«d, 
tTikeheid, Y'iirkihire. 


CoRSTAKCi: RfSrrrTLr 
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Fibrinogen Svnthesis. The paragraph is written as though 
(2) Pil geram and Pig kart associated their Results with cigarette smoking. 
The association was added by somebody else. There is no mention of 
cigarette smoking in Pilgeram and Pickards article. Note that the 
transposition of results is increasing by one step as follows: cigarette 

smoking 1 -releas e of epinephrine-^elevation of FFA^-^fibrinogen 

synthes is--jvc lotting--father os clier os is.. 



DISCUSSION 

A role for FFA in the turnover of fibrinogen could have been predicted by the 
correlation of a number of earlier studies. For example, incorporation of glycine into 
fibrinogen is enhanced by epinephrine 5 * 9 . However, epinephrine is well known to 
mobilize FFA 10 . ACTH has been reported to raise the plasma content of fibrinogen 11 * 12 . 
ACTH administration has been shown to induce elevation in plasma FFA and to 
induce thrombosis 13 . Chronic stress syndromes have been associated with elevations 
in plasma fibrinogen 14 ' 14 . However stress has ako been found to induce an output or 
increase of epinephrine, cholesterol, and FFA 17 ” 20 . Stress has also been associated 
with myocardial infarction or coronary thrombosis 21 . Cortisone, depending upon 
dosage, induces an increase in fibrinogen 22 or a decrease 23 . Cortisone also restores the 
mobilization of FFA in adrenatectomizcd animals exposed to trauma 10 , etc. 

Correlation of a number of reports also suggests a rote for FFA in the formation 
of fibrin or fibrinogen-fibrin intermediates. Saturated long chain fatty acids shorten 
the clbtting time and accelerate thrombus formation 24-27 , activate Hagemnn factor 2 *, 
aggregate platelets 29 , activate plasma thromboplastin antecedent 30 , and induce 
thrombosis in i *u*o 27 . Although the clot promoting effect of FFA has been confirmed 
*>y a numter of investigators, a failure of the fatty acid salt to accelerate the clotting 
of native plasma in vitro, i.e., plasma that had not bovn decalcified, has been reported 30 . 
On the ba>is of this study, the authors concluded that it seemed doubtful that FFA 
arc of importance in the development of intrava>cular thrombi, However, this con* 
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elusion requires retw.irmn.ition m view of tne stuuy wnun snowed mat tnromtn were 
induced in vivo by the infusion of fatty acid salts 27 . In these latter exjxrriments the 
fatty acid salt entered into native plasma and still 1 induced thrombi. From these con¬ 
siderations and from the data reported in this paper, it would appear warranted to 
suggest that FFA not only control the rate of synthesis or turnover of the soluble 
precursor of the clot forming protein, fibrin, but also: play a significant role in deter¬ 
mining the rate of formation! of fibrin or precursors thereof. The enhanced' rate of 
turnover of fibrinogen 4 is indicative of both an increase in the rate of biosynthesis and 
an increase in utilization. Study of tlie turnover rate does not in itself show the nature 
of the enhanced pathways of utilization. It is therefore pertinent to consider those 
reports which bear u]>on the nature of the pathway(s) of utilization^ fibrinogen which 
are enhanced by FFA. The correlation of an enhanced turnover rate of fibrinogen with 
coronary thrombosis 4 and with changes in blood clotting indices, which are indicative 
of enhanced generation of thrombin, is suggestive of an increase in the formation of 
fibrin or fibrinogen-fibrin: intermediates. For example, enhanced generation of 
plasma thromboplastin 31 * 3 - and a deficiency in plasma anti thromboplastin 33 are 
found in thrombotic complications. An enhanced level of antithrombin 34 , possibly a 
protective feed-back mechanism against thrombin, is found in coronary thrombosis. 
An increased concentration of plasma fibrinogen is also found in coronary throm¬ 
bosis 1 * 4 * 31 . This increase has been shown to correlate with the enhanced rate of bio- 
synthesis and utilization 4 . Our recent study, which shows that thrombin induces, 
in vivo , a significant increase, up to 1.9-foIdi, in the rate of biosynthesis of fibrinogen 35 
suggests that the enhanced rate of turnover reflects conversion of fibrinogen to fibrin. 
These correlations are made with an awareness that the platelets play an important 
role in the formation of thrombi. However, it has been recently shown that platelets 
will not clump unless fibrinogen is present 36 . The role of fibrinogen, fibrin, and thromb¬ 
in in the clumping and utilization of plutelets was recently reviewed 37 . The fact that 
thrombin not only enhances the turnover of platelets but aI>o the turnover of fibrin¬ 
ogen 4 combined with the observations that both the turnover of platelets 33 and the 
turnover of fibrinogen* are enhanced in coronary artery disease suggests that conver¬ 
sion to fibrin is a significant pathway in the enhanced turnovci ofi fibrinogen. 

A control by FFA over the metabolism of fibrinogen may have implications with' 
respect to unifying the two theories on atherogenois which are ba^ed either on distur¬ 
bed fat metalxfliarn or on bh**d clotting. The intravascular deposition of fibrin-platelet 
thrombi has been implicated as a cuu~e of arteriosclerosis since the time of Vox 
Rokitansky 39 . Numerous recent histolhgical investigations show that thrombi on the 
vesxd surfaces give ris* to in-tunal thickening and eventually arteriosclerosis 10 ’: 47 . 1 
Recently, injeetit»r.> of thrombin into the areas of the intima and the media -Were 
shown to pnxliicc atheroma 43 . ’' . ■■*» ■. - 
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; Cakuox'MON'O xaJE ' r ' 

Several reviews of the pathophysiology of exposure to carbon mon¬ 
oxide (CO) have appeared recently.Thuscarc pertinent to thhdiscus- 
1 slon of the relationship of. smoking to health,.sinee cijrarctte^Tttoho 
contains amounts of CO sufficient to cause a COIIb level of 5 to 10 
percent in the smoker, depending on the amount smoked and degree 
of inhalation (0 r 10). 

Bartlett (j) has pointed out that because the absorption of CO from 
v ■ r •’ the ambient environment is dependent 1 upon the concentration of CO 
’* L * in the environment, as contrasted to that in the blood* smokers with a 
COIIb level of f> percent will not absorb CO from inspired r.ir unless 
the concentration of CO in the air exceeds #) part* per million. How- 
■ ever, he .also states that because the excretion of CO bet ween cigarettes 
will be lower in CO polluted air, the smoker will have a higher long¬ 
term average COIIb level in a polluted environment. Patients with 
y . heart disease may be particularly susceptible to the hypoxic burden 
caused by the presence of CO fib. 

. ' Goldsmith, el ah (10) have stated that for the U-S. urban popula- 
• : k lion, cigarette smoking Ls probably the most important cause of 
/ Increased COIIb above the endogenous level produced by heme catabo- 
~ ivy. lisin, followed by automobile exhaust, occupational sources, and home 
c heating and cooking devices, in that order. • 

. ; Although Dimnau (0): minimizes the importance of the effect of CO 
levels of 5 to 10 percent on the myocardium, he states that a short? 
' coming in his approach is that focalareas of myocardial ischemia are 
not reflected in the determination of oxygen saturation made from 
samples of blood taken from t ho coronary sinus. Such areas of ischemia 
might be important in initiating fatal arrhythmias. Levels of COKb 

which decrease further the oxygen supply to the ischemic myocardium 
might be readily provided by cigaretro smoking. 

■ m Eliot, ot all (o) have reported effects of cigarette smoking oil the 
oxygen affinity of hemaglobin independent of the presence of CO. 
Their results suggest that cigarette smoking may have both acute and 
chronic effects on oxygen affinity which differ in direction. The authors 
caution, however, that the !n rive oxygen affinity of hemoglobin may be 
; different from that implied by the static equilibrium data. Further 
• research is in progress. 
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I ^ " Coronary Heart Disease (CHD) cuts short the lives of many 

men in the Western World in their prime productive years. Mare 

I 4 . -- 3£«£‘-'* 5^ i_► a: * r _*.t j-_ 


O Americans die from heart disease than from any other disease. In 

^ 1967, in th * s country', a total of 345.154 men and 227,999 women 
v * rc classified as dying of arteriosclerotic heart disease (ASHD) 

: - U$$). a category which consists largely of what is commonly 

k called CHD. During the years from lOoO to 1967. the age-adjusted 

i death rate from ASHD increased 15.1 percent (196, 197). - .? 

1 Besides the many deaths attributed to CHD, much morbidity 



&96) xf.s. Public Health Sebvicx. NATIONAL CENTER FOR HE.- 
A——^ /STATISTICS. Vital Statistics of th«- United State*—13CT. Voi. 
I ifortality. Part A. Washir^tan, U.S. Department o t Heal:». i. 
/ tioa and WeLXar*. PublicHealth Service Publication. 1965. 
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further estimated that of Americans under age Go, almost liS mil¬ 
lion had definite CHD and 1.6 million had suspect CHD <1S£) . 

There are several manifestations of CHD, all related in part to 
, the basic process of severe atherosclerosis, a disease of arteries in 


• : 


1- -<■* 




At f ‘ . which fatty materials 4lipids) accumulate in the form of plaques 

^ 1 1° ih« walls of medium and large arteries. This process, as it occurs . 

*v* ’ • ■ •. . In the coronary arteries, leadi to stiffening of the wall land narrow- 

• . J " . ing of the lumen which, when severe, resuit in a diminution in the 

blood supply to the cardiac muscle. Angina pectoris, a major mani* 
festation of CHD, results from diminution in blood supply relative 
\ _ to the needs of the myocardium. If the blood supply to a portion 
v . .:■ » of the myocardium is completely obstructed, due for example to the 

, a formation of a thrombus at the site of atherosclerotic narrowing. 

' r *'* ' necrosis or death of a portion or heart muscle may occur. Thh 

i' w •„ occurrence is knov^-n as a myecardial infarction. In many cases, a 

- disturbance of cardiac rhytlim occurs at the time of thrombosis, 

, and the patient may die immediately. It is estimated that approxi-i 

matcly 25 percent of'patients sutfering coronary artery occlusion 
die within the first three hours following the occlusion (table 1) 

1 88). Not infrequently, sudden death occurs in patients with severe 

- ■ -*■> ‘..." coronary atherosclerosis but without a demonstrable arterial oedu- 
. slon. In these cases, it is thought that the meager blood How, to a 

portion of the myocardium becomes so diminished w ith respect to 
* *.■ cardiac needs as to lead I to a. fatal'arrh>*thmia ri as well as to, per¬ 

haps,a myocardial infarction. 


/i* 7 ) ^U-S. Public Hcalth Scarce. NATIONAL CENTER FOR HE.V 
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W»shin E ton, U.S. Department of Health, Education and Tvs! 
Public Health Service Publication Na. 1677 , 1966 . 8 S 1 FP-* 


:V.; v . ' > 


W«) U.S. PLBLtc 1IEU.TH Scuvict NATIONAL CENTER FOR Hjm 
L/ 7 SrATISTICS., V:ta» and Health SutisUce. Data from the nI. 

Health Survey. Coionary Heart Direa** in Adalte—United ; S-a1 
1560^1962. Washington, U S. Department of IDilth, -Educatwz 
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130) Doll, E., Hill, A. B. Mortality.in relation to smoking: 10 years’ ob¬ 
servations of British doctors. (Part I) British Medical Journal 
1(5395) ; 1399-1410, May 30, 1964. 

(HO) Strobel, M., Gstll, O. Mortalitat in Beriehung sum Tabakrauchcn: 

frJahre BeobachSungen bei Arxten in der Schweiz. (Mortality inrela- 
- tion to tobacco smoking. Nine years of observation in Swiss doctors.) 
Helvetica Medica Acta 32(6) : 547-592, December 15G5. 

(14) Best. E. W.'r. A Canadian. Study of Smoking and Health. Ottawa, 
Department of National Health a««l Welfare, 1966. 133 pp. 

(14) Hirayama, T. Smoking in relation to the death rates of 265,118 men 
and women in Japan. National Cancer Center, Ke^earch Institute, 
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Table 2 .—Coronary heart ditto** mortalilu ratios ^ttd to smoking— \nosptctive studies <«»U.) 

(Actiml number death* , n p^che,*.)* 

tSK = 3mok«r> K3 _ KoB*Biok««] 
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|y**r») death* 
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Longshoremen Study. Another interpretation to the report of 
(144) Paffenbarger et ah iis raised in the Letter to the Editor by Chretien 
( N Engl J Med 283: 100' 1970). The answer by Paffenbarger is also 

reproduced below. . v .' : -.vV^.v 
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1 ‘ OCCUPATIONAL PRESELECTION 

■ To fA^ Editor: The recent study of longshoremen by 
Paffenbarger et al. (NEJM 282:1109-1113, 1970) attributes 
lh€ higher coronary rate in sedentary workers than in cargo 
handlers to dilfcrcnccs in. work activity, even after the 
influences of blood pressure and cigarette smoking are taken 
into account. 

Similar studies in Great Britain among bus drivers 1 and 
postal workers 1 have uncovered a confounding factor — 
men who are initially taller and heavier for a given height 
select the more sedentary Jobs. 

Do the authors have any such information about the long¬ 
shoremen? 

•Jane Henkel Chretien. M.I), 
Student 

. - Harvard School or Tublic Health 

Boston. Mass. 

I* MorTi . 5 JN - Heady JA. Rallfe PA8: Physique of London busmen 
— epidemiology of:uniforms. Lancet 2:569-570, 1956 
2. Oliver RM:: Constitutional differences between men recruited for 
driving and non-driving occupations. Brit J Indust Med 26:289- 
293. 1969 


The above letter was referred to the authors of the article 
in question, one of whom offers the following reply: 

To the Editor: Essentially all longshoremen entered their 
industry as cargo handlers, performing strenuous, work-day 
tasks in the ship’s hold, at dockside and in the warehouse 
for a minimum of five years. Men who shifted to physically 
less demanding jobs, which i carry Higher pay scales and 
greater authority, had compiled an adequate work ‘ record 

Table 1. Mean Body H^ighl and Weight Levels of Longshore¬ 
men According to Physical Activity of Work and Age at 
Initial Examination. 


Age (Yh) 

Mott Acnvt WOutu 

Lass Active Woufu 

IN 1951 

Man height <in) 

mean w LIGHT (IN) 

33-44 

68.9 

68.9 

45-54 • 

68.1 

68.3 

. 35-64 

67.6 - 

- 67.7 

Average 

68.3 

68.3 


. MAN wtICHT <L»} 

MEAN WtICHT (LI) 

35-44 

180.6 

185.6 

. 45-54 . 

178.3 

179.8 

55-64 

177.9 

180.2 

Average 

179.0 

181.4 

Adjusted for 



age & height* 

179.1 

181.2 


m 


and seniority status. They shifted after an average of ah 
13 years as cargo handlers. \ 

Tabli: I. which gives a cross-section of the study pupa ■ 
tion in 1951, sftows no difference in height between m,..* 
and less active workers, with die less active averaging ;>;j 
g (‘2 Hi): heavier in weight. Although the relative licighn, ; 
the two groups were similar, data are not yet avail.!Mr« 
their relative weights at the time one group shifted 1 to j,.! 
requiring less physical activity. I 

In the HJ-)par follow-up j»erio<l afforded to study, death m-. , 
from coronary heart disease were 55 per 10.000 itcrvott \* • 
experience for longshoremen who were phvvicallir active* 
lean. 59 for those less active and Itan. til for the active* 
fat. and 99 for the less active and fltt. This represents a 
tentiating effect on coronary mortality from job-related phi. 
icai inactivity and heavier weight for height. 

Questions similar to Ur. Chretien’s can be asked for ml, 
high-risk fUclnrs. For example, do longshoremen with lip;*. 
Wood-pressure levels seek out physically less active jnhsr |> i 
cignrctlc smokers? Such iquestions invited the analyses sin* 
in Figure 6 of our paper (N.E.J.M. 282:1109-11H. lift 
which surveyed coronary death rates fhr all paired enmh- * 
lions of four high-risk: factors. It showed more than an oicJ 
lapping influence; indicating at least partial imlcpcmlcnrr.. 
ihe factors on coronary mortality; Each of the six pouj 
pairings of high-risk factors increased km g shore men's ml. 
coronary death by more than additive amounts over Uilc rKj 
in the absence of the pair. | 

Raij-ii S. |’AFFENBtta;K«, jB.,M| 

U , 

Bureau of Adult Health anti Chronic Div.** • 
California Vj 
D epartment of Public I(r^ 

Berkeley, CalJ * j 
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Tabic 4 .—Coronary Acari di*<ait 
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(44) Dayton, S„ Pe\rce, Mi L. Diet and atherosclerosis. Lancet 1(7644):i 
473-474, February: 23. 1970. 

(44) Dayton, s., Ft:.their, M. L, Hashi.moito. S., Dixon. W. J. t Tom re ash, Uj 
A Controlled 1 Clinical,Trial of a Diet High in Unsaturated Fat in 
Preventing Complication* of Atherosclerosis.. Circulation 40(1 Sup¬ 
plement 11), July USD. $3 pp. 

‘ (44) Dunn, J. P.. Irsr.N. J., Elsqm. K. ,0j, Ohtanij M. P.iilt factors in coro¬ 

nary artery dneise. hypertension and diabetes. American Journal 

«f the Medical Science* 2a3(5) : 303-122, May 1970. 
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. Djeta^d Atherosclerosis. The article of (48) Dayton and Pearce 

- has provoked some comments from the authors ( Lancet 28 February 1970), 


DIET AND ATHEROSCLEROSIS 
St*,—The leading arxkfc (Sow, U p. 919) in which you 

4»CUU*J out Qul o( • d'.Ct high lit UTbvltUr4(oJ fit 1 
made *i ck»r that our report haJ not dealt adequately with 
M icatr oae cniA-til quniicn. Specifies!!?, your article sug* 
fcwJ i?wc the lew incidence of atherosclerotic event* m 
faruopantx on the expcnmencal diet might have botn due 
%o she chance sneiuvon of * vruh’er number of heavy, 
Cigarette vnokcr* in that group than in the control group, 
In order to satidy curve Kcx and others on thi* point, «e 
have undertaken further.arulysi* of ourrexulis in relation to 
ynoktng feu hi u. The rc,uJn of this analysis, reported 
tc!o«, provide convincing evidence that- deference* in 
smoking tabu* cwuld not have accounted 'for the favourable 
experience of lubject* on the expenxenul diet. 

Wt have examined the question by stratify;*g ihe sub¬ 
ject* oo the bum of .cigaTcKe-WH'king habit* a* reported at 
the time of entry into the cmh Tie outcome experience of 
the control and cepcnmeiWli group* was then compared 
within each stratum, Incidence of the primary end-point 
(tKhxmiC feexrt-diiea*e nurmested by sudden death or by 
my^cajdiil infarction) wns expressed in term* of 

V Dinas 1,M. l_. S . Oi»«i. V. J„ T«nrro», 

U.' Amikw Hart AmwJvum* Moftvfixph; aa. C*. New York* 


tA*u v-NUUOi avd rscrocNcr- ex m or *oiro« f.vt>»rofXTt, 
tmiuuA it acAurn-iHatisc kasiix at rvrxr i\io thi 
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lubjcoa affected per 100 rran-ycaru Inddiince «t« were 
alio calculaud for nujor end-pomt* in combitution. 

Ax indicated in »bli U at any of Ithe three level* of cigar- 
«te oonsumptron examined, the incidence of clinical event* 
attributable to athercMCierosi* war loner in experimental 
lubiccts than m mdividual* an the control diet. TTitis when 
cgireue coruu-T.puon u the lame, the clleci of the experi¬ 
mental diet perviii*. 

Although table l make* it clear that there wis s dietary 
effect, whatever the inequalities of the smoking distribution, 
it u alio desirable to determine whether the surplus of heavy 
Broker* in the control group accounted, in parr, for the 
more favourable experience of the expenmenui group. 
Toward du* end, we hasedeveloped estimate* of “imokmg- 
wdfuited* 4 incidence rates—that is, ntimatc* of th.e outcome 
which would have resulted if the subiecia or each smoking 
stratum had been allocated in equal, number* ro the control 
»nd experimental groups. Th.s wu* done by mujetplv'ujg 
the number of subjects »:fected in a given cgirePe-smcLing 
nnrum of the control group by (i*C;dc, in which c - 
Dumber of control subjects in the stratum and z » cumber 
of experimental subitcu in the sirarum; and by maxing * 
eorrespondmg calculation for the experimental group. 
Resulting figure* for aJ sircu were totalled. Figure* for 
*oul maro} ear* at risk were similarly adjusted' before 
Cal culating the adjusted incidence-rate*. The objective of 
the calctrauon u to estimate the answer to this queitron: 
if a given stratum of a control group contain* I?i CC- 1 ) »ub- 
)ects, whose mean experience i» similar to that of the C 
subject* actually allocated to that subgroup* *hd if a 
comsponduig experimental subgroup -1 jurwue contain* 
1/2 (c* t) uubjecis, with mean experience comparable to 
that of the * subject* actually observed; and if tlu* u true 
for all smoking *trsa, Lben what i» the predicted outcome of 
such a trial ? The resulting esetnutes. given in table U, are 
Dearly identical to the f gure* aciuaiiy,observed (boaom of 
table I), the surplus of heavy .smokers m the control group 
having been fully off*t by an even Urgct lurplu* of 
moderate smokers (10-10 curettes per day) in tie ex- 
penmen Ul grump, VTe conclude, there tore, IhUtilhe uneven 
distributicn of eijarcne-smoking habit* had no cet erffrez 
*rhat*oo er on tie outcome of the t.-wl. 

Returning to ubte I, th> outcome m the control group 
reve*Is the well-knosvts currcli’.ion .between epaictte imob 
iag *rsd incidence of isherosclerottc complfcations. The 
smotung dfcci is net lprarent. however, in the group on 
openmtnral diet;indeed, the experience of heavy-smoking 
experimental subject* wa* no worse than.that'of light- 
voohm and neriTimi'kmg subiects on either d.et. Whether 
this u a true mtefacnon ber«ern • dieury eifeCT and smekmg 
hab»u a d.thcu-’t to judge with ccohJence on the baan of 
these obserxatK'os, A true wtenamo of thiis rurore. if 
omfirroed by.future wotk. would.have important prjct.cal 
and iheorcticil'imp.View*on*. Hv’weset. I*rcn'» sevr.od.vryr 
prrventwm mat* d»J not s>-jw ev.deoce of interxvt^o 
between the sovd^rg eifeot and. the diet edccL The teporu 
of other dietary WmJi h»»* r ^> looyif know U^it. dealt with 

this questaan. ____ 

“ j A.I* Mi. v»vi *“trt MV M4 


In referring to a "rebound’* in tcnim-chofesrerol!leve: 
Oo resumption of normal ! diet < by cxpottniental *uh<vt\. 
your article cwnve>'» a disturbing tnivintcrpyctatton ol our 
obserrations. As indicated ut tig. 20 of cur :epv*rt. we 
tested this question by selecting the 10 expenmental tub* 
ject* and the 11 controlrubievrt who had had the best an. 
ino*t prolonged adherence. During thb ft;months belnte 
terminal on of the experimental diet, these tun .suh^Mu;, 
had neatly identical mean *erum-vhoIesCcri.i von-cr.tt,- 
tfon*. This must be attributed to chance, since the Urcw 
group* from which the *ub-sampics were drawn d.spfjvr, 
lower mean level* among the experimental subjecti ih^ 
among the controls (v.-c rig. 5 of our rcpxvT). On revan." 
lioo of Lhc regular diet, the ex penmen CjI ' subgroup du- 
played t prompt serum-cholesterol n»e comparable ir 
magnirude to the fall seen at the sun of the stuJv. The„' 
levels were now higher than those of the.control subgroup 
Thu was surely not a ’’rebound” phenomenon, F—r ra.’hrr 
an expression of the fact that ru'n-dwrury ir.;?s,<*nec* had te¬ 
st rum-cho tester of levels higher m,those 10 expenmcnL 
subject* than in the 11 men w icJi w hom they w ere comparcw 
t’*d»»orsJi Vcwrina 
Adiruni,ir,CM*n HOi^iUt ».vj 

U.CH. Scfv*4 «r M<«iicuw, SfT.MonrD.imjx 
L«» ArttJtvOWWmj. AlOCTON* f.f f PtVitd. 
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Tabic 5. Coronary heart disease morbidity as related to smoking —anpirni pectoris—prospective studies 

(fU«k ratktf—actual lumber of CMO ai*«itrmatlim« ahawa in ptctntbitMl' 
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Numerous epidemiological studies have indicated that cigaiettc 
smokers have increased mortality ratios for CHD; that is, cigarette 
smokers, show significantly increased! death rates compared with 
nonsmokers (table 2). The risk incurred by cigarette smoking in¬ 
creases with increasing dosage and, as measured by mortality 
ratios, is more marked for men, in the younger age groups, under 
age GO, although the absolute increment in-death, rates'experienced 
by smokers over that of nonsmokers continues to increase with 
increasing age. Table 2 lists the-mortality-ratios found in the major 
studies. Certain of these studies, including those at Framingham* 
Massachusetts, the Health Insurance Plan- of New York City 
(HIP) , and at Tecumseh, Michigan, have analyzed morbidity as 
well as mortality from CHD and have indicated that the lis* of 
developing fatal and 1 nonfatal CHD is greater among cigarette 
smokers than among nonsmokers (tables 3 and 4). Conflicting 
evidence has been published concerning the relationship of ciga¬ 
rette smoking and the incidence of angina pectoris. While some 
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studies hav* shown an increased risk of this manifestation among 
smokers, others have not (see table 5) . 

From those longitudinal studies, it has become increasingly clear 
. tnat cigarette smoking is one of several risk factors for CHD and 
tnat it exerts both an independent effect and an effect in conjunc¬ 
tion with tho other risk factors. The basic concept may be ex- 
, Dressed! as follows: The more risk factors a given individual has, 
... tne greater-the chance of His developing CIID. The importance of 
we constellation of coronary risk factors which'include cigarette 

__smoking, high blfiod pressure, and high serum cholesterol in pre- 

. dieting the risk for CIID is illustrated in figures l through 3. Other 
...risk factors are included! in certain of these figures and are dis¬ 
cussed below . 

Knowledge of the effects of cigarette smoke on the cardiovascu- 
jar system has developed concurrently with the knowledge derived 
i^irom the epidemiological studies. Nicotine, as well as cigarette 
. s moke, has been shown to increase heart rate, stroke volume, and 
*.oiood pressure, ail most probably secondary to; the promotion'of 
--v ca t er hoi amine release from the adrenal gland and other chromaffin 
.-^tissue. This release of catecholamines is also considered to be the 

- .cause of the rise in serum free fatty acids observed upon the in- 
_nalation of cigarette smoke. Studies concerning the effect of nico* 

. ..une on cardiac rhythm nave also suggested! that smoking might 

- contribute to sudden, death from ventricular fibrillation. 

. In addition, research efforts have also been directed toward the 
.— effects of smoking on blood clotting and thrombosis; since many 
. .. cases of sudden death and myocardial infarction are associated 
. -rr,ith thrombosis in a diseased coronary artery branch. Cigarette 
:_r_£tnokihg may be associated with increased platelet aggregation in 
• —. rifro and thus might play a role in the development of such throm- 
i or platelet plugs in vivo . 

Other mechanisms have been investigated! Because cigarette 
I—s moking has been shown'in some studies to be related to the prev- 

__mence of angina pectoris as well as to the incidence of myocardial 

: .j_:nfarctiom it has been suggested that smoking enhances the de- 
veiopmont of atherosclerotic lesions. Autopsy and experimental 
-studies have shown that cigarette smoking plays a role in athero- 
. . genesis. The administration of nicotine has.been observed to in-, 
crease the severity of cholesterol-induced atherosclerotic lesions in 
experimental animate. Attention is presently being given to carbon 
.... monoxide,which is present in cigarette smoke in such concentric 
Cions as to cause carboxyhemoglobin concentrations in the blood 
if smokers as high as 10 percent Based on research in animals, 
"is reasonable to conclude that the atherosclerotic process maybe 
... financed, in part, by the relative arterial hypoxemia in cigarette 

smokers caused by the increased carboxyhcmoglobm level. 

With respect to the acute event of myocardial infarction, alien* 
uon has been focused on the role of nicotine. Nicotine stimulates 
: t cne myocardiurm increasing its oxygen demand. Other experiments 

- nave demonstrated that in the face of diminished coronary flow 
iduo to partial occlusion from severe atherosclerosis in man or to 

.-jjcartial mechanical obstruction im the animal) , nicotine does not 

- ..read to an increase in coronary blood! flow as seen: in the normal 

individual. These effects exaggerate the oxygen deficit! when the 
“-supply of oxygen has.already been decreased by the presence of 

- —carboxyhemoglobin. Thus, a marked imbalance between oxygen 

- acmand (which Has been increased) andioxygen supply (which 
. —nas been decreased) is created! by the inhalation of CO and nico- 
—jane. This imbalance may contribute to acute coronary insufficiency 
:~nnd myocardial infarction. 
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I EPIDEMIOLOGICAL STUDIES 
Numerous epidemiological studies, both retrospective and pros- 
: ncctivt, have been carried out in various, countries in order to iden- 
tjiv the risk factors associated with the development 1 of coronary 
* disease (CHD). Many of these studies have included'smok- 

. ang as one of the variables investigated; Tables 2 to 4 present the 
. major findings, 

, Coeonary Heart Disease Mortality 

Table 2 lists the various prospective studies concerning the rela¬ 
tion of CHD moi tnlity and smoking. These studies demonstrate the 
nose-related effect of cigarette smoking on the risk of developing 
CHD. For example, the Dorn Study of U.3. Veterans as reported 
rr Kahn (S3) reveals progressively increasing mortality ratios, 
-irom li39 for those smoking 1 to 9 cigarettes per day. to 2.00 for 
iznose smoking more than 39 cigarettes per day. Although the data 
are not detailed in the accompanying tables, several of these stud¬ 
ies have also shown that increased rates of CHD mortality are 
.associated with increased cigarette dosage, as measured by the 
cegree of inhalation and the age at which smoking began. Although' 
-w as striking, the data for females re veal the same trends. 

1 In most studies, the smokers’ increased risk of dying from CHD 
-spears to be limited I mainly to those who smoke cigarettes. Some 
studies that have investigated other forms of smoking have shown 
rtuch smaller increases in risk for pipe and cigar smokers when 
rampared to nonsmokers. However,.the recent study by Shapiro, 
t al. (172) of a large population enrolled in the Health Insurance 
i ran (HIP) of New York City, showed a significant Hr 
risk for the development of myocardial infarction and rapidly fatal 
myocardial linfarction for a group consisting of both pipe and cigar 
smokers. 

-* Table 3 details the findings of the American Heart Association 
Pooling Project on sudden death. The Pooling Project; a national 
cooperative project of the AHA Council on Epidemiol 3 gy, is de¬ 
scribed in table 1 (SS). Cigarette smokers in the 30 to 59 year age 
group incurred a> risk of sudden death from CHD substantially 
greater than that of nonsmokers. Pipe and cigar smokers were 
observed to show a risk slightly greater than that of nonsmokera 
(tabli 3). 

The relative risk of CHD mortality is greatest among cigarette 
Smokers (as well as among those with other risk factors); in the 
younger age groups and decreases among the elderly. In table 2, 
Hammond and Horn found that for those smoking more than one 
pack per day, the risk is 2.51 in the 50 to 5-1 year age group and . 
1.56 in the 65 to CD year age group. Although the relative risk for 
CHD among smokers decreases in the older age groups, the actual 
number of excess deaths among smokers continues to climb 
since the differences in death rates between smokers and nansmok- 
«re continue to rise. 


(W)' Kakn. K. A., The Dorn study of srmkin? and mortality axo: 
L-S veterans: report on 8^'years of observation. IN’: Haenoct, P 
tor). Epidemiolo^icaL Approaches to the Study.of Cancer ar.i 
Chronic Diseases. Bethesda, U*3. Pdblic Health Service., > 
Cancer Institute MonoKraph No. 19. Januarv 1966. do. IJ-12.V 
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Epidemiological Studies Criticized by Seltzer. The appraisal of the 
Royal College of Physician's Report by Seltzer (Lancet 1: 243-248, 1972): 

applies to the 1971 document. This was in turn followed by: 

1. A letter from Fletcher (Lancet 12 February, 1972). 

2. A letter from Sterling (Lancet 29 April, 1972):. 

3. A letter from Seltzer (Lancet 11 March, 1972). 

4. A letter from Burch (Lancet 10 June, 1972):. 

5. A letter from Fletcher (Lancet 1 July, 1972), and finally 

6. A letter from Doll (Lancet 15 July, 1972). 


Source: https://www.industrydocuments.ucsf.edu/docs/ytlkOOOO 
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/ CRITICAL APPRAISAL OF THE 
KOVAL COLLEGE OP PHYSICIANS’ REPORT 
ON SMOKING AND HEALTH >• 

••.: *' ••• Carl C. Smi.t/i-k 

Department of Nutrition, Harvard Sellout, of Public Health, 
Do non, Massachusetts 02115f U.S.A, 

: v The claims In the Royal College of 
rv*V- *™ m * ry Physicians’ report Smohini: anil Health 
:% 'Xozj arc examined with reference to certain secular 
changes in mortality for British doctors as compared 
with those for the general population. The data as 
presented arc found to exhibit geographical and 
populations! restrictions, age restrictions, and un¬ 
expected changes in classification of diseases; they 
also omit a crucial lime period and assume certain un¬ 
verified trends in smoking habits. The statements and 
claims of the Royal College of Physicians arc not 
supported by the re-examination of certain data 
included in the report, and by an analysis of pertinent 
data that were omitted. The appraisal of the lull data 
illustrates the hazards of drawing firm conclusions 
from secular changes in death-rates, and raises doubts 
that the Royal College of Physicians* report contains 
the 14 strongest evidence there is of the value of giving 
up cigarettes *\ ■ / v\ ‘'7v' - ; 

INTRODUCTION 

In 1971 the Royal College of Physicians (R.C.P.) 
issued a report entitled Smoking and Health Now. 1 
A table in that report contained secular comparisons 
for the death-rates during 1953-57 and 1962-65 of 
two groups of men at ages 35-64. One group was 
taken from R. Doll and A. B. Hill's sample of British 
doctors; the other group was assembled from the 
Registrar General’s data for England and Wales. 
According to the R.C.P. report, the contrasted data 
■7 % : 
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constitute 44 the strongest evidence there is of the 
value of giving up cigarettes’*. 

The interpretation of secular changes in mortality 
is a difficult statistical procedure. As Bradford Hill 7&iisSfP 
has staled, “ In making comparisons between death- v ' 
rates from different causes at different times . . . it 
must be realised that one is dealing with material 
which is, in Raymond Pearl’s words, 4 fundamentally 
of a dubious character * *V Secular changes in these 
rates may be affected by vagaries of death-certificate 
reporting, such as accuracy of diagnosis, faulty cer¬ 
tifications of death, and trends in reporting; and also 
by influences related to sex, race, socioeconomic 
status, geography, and occupation. The uncertain 
cifects of these features arc difficult to exclude when 
a specific exogenous factor is held responsible for the 
observed secular changes. " ■ 

Because the comparison of secular death-rates is 
often an important technique in epidemiological 
analysis, and because the results of such a comparison 
have been made a central issue in the R.C.P. report, 
the validity of the statistical procedures has been 
appraised here. 


’ CLAIMS OF THE R.C.P. 

The R.C.P. drew its conclusions mainly from data 
in table 2.3 of its report (reproduced here in table I), 
and stated that: ^ . 

(1) The death-rate of British doctors declined more 
than that of the general population in the interval between 
the time periods 1953-57 and 1962-65. 

(2) In the category 14 major diseases related to cigarette 
smoking ”, the death-rates declined in British doctors but 
increased in the general population. 

(3) In the category 44 all unrelated causes ”, the death- 

rates declined equally in British doctors and in the general 
population. . — ...... 

From data elsewhere in the report, the R.C.P. also 
stated that British doctors 1 cigarette smoking declined 
by about 50% between 1951 and 1965, but 44 there 
was little corresponding change in the smoking habits 
of the general population during the same period **. 

The associated secular changes in death-rates and 
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TABLE I—CHANCES IN DEATH-RATES PI H 100,000, STANDARDISED FOR AGE IN DOCTORS AND IN ALL MEN ACED 35-64 
IN ENGLAND AND WAI.ES 1953-1957 AND 1962-1965 (REPRODUCED FROM R.C.P* TAULE 2.3) 
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v Cause of death 

;V: :'-.-■*&% t c 7 % ' : ' -■ : 

: ; .r ; 



Male doctors 



’ _ vv All men in 

England and Wales --. d'y' 


Period J 

% 

Change 

| Period j 

Change 

1953-57 

1962-65 

1953-57 

196265 

Coronary heart-disease .. ... .. 

,. 

• « 

i 294 

277 

1 ~ 6 

| 219 


290 

+ 32 

Other cardiovascular diseases .. . • • • 

.. 


167 

157 

1 -6 

i_ l 

1 185 

I 


152 

-18 

All cardiovascular diseases • • •. • • 

*:• 

, , 

II 461 

414 

— 6 

404 


442 

1 -r 9 

Cancer of th* lung .. .. .. 

• • 

• • 

60 

37 

-38 

113 


120 ■ 

1 + 6 . 

Chronic bronchitis .» .. .. - .• 

♦ * 

.. 

18 | 

|: »< 

-22 

74 


71 1 

| -4 

Major diseases related to cigarette smoking . . 

.. 

•• 

539 

j • 485 | 

-10 

S 591 j 

| 633 

+ 7 

. Other cancers* .. •• 


1 

130 

j 99 | 

-24 

152 

1 

1 

i 145 

■ 3 -a 

Other causes* .. ». : .. .. •• 



184 

1 163 

-11 

1 250 

i 

; us 

~ 25 * 

AH 'unrelated causes ... ■ .. '•'» 

.. 


;* 314 

j 262 

i -« 

! 402 

, 

1 ■ -332 

| -” -4 

^/AQ'cauics ... "‘••a ’• . * •» - .i«: 

•*> * • ’ 

. 8J3 

1 — 747 

1 - lJ . 

j - 993 

s *rti ,966 •• 
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v • These include a small 


>cr of deaths from cancers of mouth, throat, and asophagus, from tuberculosis, from cirrhosis of the liver, and J 


lie ulcer, which arc related to cigarette smoking but make only a small contribution to the excess deaths of cigarette smoker* 
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Gii'grJphic Kestrie tiens 

The R.C.P. compared: Uenth-rntes for British doctors 
and lor all men in J j and Wales. The DoIIj'Hill 

sample of British doctors, J however, was drawn iVom the 
U K. (.Scotland and Northern Ireland, as well as Bughind 
and Wales). Tile coturasted populations arc thus geo* 
graphically different: a more suitable comparison for the 
British doctors would be with all'men in the United King¬ 
dom, since the male death-rates of the U.K. may differ 
from those of only England and Walts. 

Population Restrictions 

Doctors arc no: ’typical 1 of all men in England and 
Wales. They differ in race, social and economic status, 
*' life style ”, education, and other characteristics that arc 
themselves related to rates of disease and mortality, and 
that may affect trends in death-rates for the contrasted 
populations. , ' > .. 

Age Restrictions 

The R.C.P. data arc restricted to men ages 35 to 64, 
although the data for all adult ages would ordinarily 
extend from ages 35 to 84. Since the R.C.P. statements 
arc not confined to conclusions about the Health of cigarette 
smokers only at ages 35-64, the absence of data for all 
adult ages would 1 be a significant limitation on the R.C.P. 
conclusions. 

Intermediate Time Period 

The R.C.P. compared death-rates for the periods 1953-57 
and 1962-65* omitting 1958-61. When two separated 
periods in time arc compared without regard to the inter¬ 
vening period* any conclusions about a trend arc tenuous, 
•because the intermediate data may alter any trend found 
between the two extremes of time. 

AUGMENTATION OF R.C.P, DATA 

Apart from the uncertainties in the sampling of 
doctors, the unexplained changes in classification of 
disease, and the inaccurate description of smoking 
habits for the general population, the R.C.P. report 
did not consider the omissions just cited in geography, 
age, and time periods. Since the missing data might 
help clarify some of the issues, a rcanaiysis of the 
R.C.P. contentions seemed desirable, with the data 
expanded to include geographic, age, and temporal 


TAIU>: HI— % CHANGES IN AGE-STANDARDISED DEATH-RATES PER 
100,000 FOR DRITISH DOCTORS AND ALL MEN IN ENGLAND AND 
WALLS AGED 35-64* 


Ctusc of death 

British doctor* 

All men In 
England and'Wales 

From 

1953-57 

to 

1953-Gl 

From 

1958-61 

to 

19b2-65 

From 

1953-57 

to 

1958-61 

From 

1955-61 

to 

1902-65 

Coronary heart-disease 

- 7 

+ 1 

+ 15 

+ 15 

Ollier cardiovascular diseases 

tilft 

-20 

-10 

- 9 . 

AH cardiovascular disease* .. 

+ 2 

- 8 

+ 4 

+ 5 

Cancer nf the lung .. .. 

- 7 

-34 

+ 5 

+ I 

Chronic bronchitis .. .. 

-33 

+ 17 

- 1 

- 3 

Major diseases related to 





_ cigarette smoking .. 

0 

-10 

+ 3 

+ 4 . 

Other cancers .. 

- 6 

-20 

- 2 

- 3 

Other causes .. .. ,. 

+ 5 

-16 

-16 

-11 

All unrelated causes , , 

+ 1 

-17 

-10 

- 8 

All causes .... .. , , 

0 

-13 

- 2 

- 1 


• % changes are used in this form to conform with R.C.P. practice. 

information that had been omitted in the R.C.P. 
report. The additional details for these features of 
the general population of the U.K. were obtained: 
from the Registrar General’s reports.* The corre¬ 
sponding details about the British doctors were obtained: 
from the latest Doll and Pike report.* 

Missing. Time Period •' ^ i - \ 

For the same ages and geography used in the 
R.C.P. report, the data of the missing time interval 
are shown here in table ir. This table indicates the 
annual age-standardised rates per 100,000 men aged: 
35-64, for British doctors and all men in England and 
Wales during the three successive periods 1953-57, 
195&-61, and 1962-65. * In table in the “ absolute M 
values shown in table n arc converted into percentage 
changes in death-rates during the three time periods. 
The figures in tables II and III show the following 
results that are pertinent to the R.C.P. statement. 

The claim that total death-rates of doctors declined 
more than those of the general population, —As shown 


TABLE II —AGE-STANDARDISED ANNUAL DEATH-RATES PER 100,000 MEN, AGES 35 TO 64 
(ADAPTED TO DISEA&K CLASSIFICATIONS OF R.Ci.P. TARLE 2.3) 



Coronary heart-disease 
Other cardiovascular diseases 


AH cardiovascular diseases 
Cancer of the lung 
Chronic bronchitis .. 


Major disrate* related'to cigarette aninkimr 


Other cancer* 
Other cause* 


All unrelated causes 


AH causes • • 


Britishdoctor* 


1953-57 

1958-61 

1962-65 

294 

mm i 

277 

167 

■■ 

157 

461 

470 

434 

60 

56 

37 

tft 

12 

14 

539 

53H 

i . 4H5 

no 

123 

99 

184 

193 

163 

314 

316 

262 

853 

854 

747 


AH men in 
England and Wales 


The data for the first and last time period* are taken from the U.C.F. report. The data for the middle time periods were derived from the Doll and 
Pike report.* l-ot British doctor*, the year* run lrom Nov. 1 to Oct. 31. To maintain consistency with K.CP, table 2.3 we have followed the 
R.C.P. labelling of ti.e period year.. ; , .y-Kj. 


Source: https://www.industrydocuments.ucsf.edu/docs/ytlk0000 
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in tabic in, the reduction in cicarettc smoking among 
British doctors between 1953-57 and 1958-61 was 
not accompanied by any change in overall death-rate. 
During the same interval the death-rate for all men in 
England and Wales fell by 2%,. Between 195H—61 
and 1902-65* the total death-rates of British doctors 
fell more than those of the general population, although 
cigarette smoking from 1961' to 1905 declined at least 
as fast hv terms of percentage among the general popu¬ 
lation than in British doctors. From 195S-61 to 1962- 
65, the reduction in total death-rates was 1% in the 
general population and 13% in the British doctors. 
Thus, when the three time periods are considered 
successively, the total death-rates of British doctors 
arc not found 1 to have declined consistently more than 
the general population. 

a 

The claim that death-rates for " all unrelated causes ” 
declined equally in British doctors and in the general 
population.— This assertion is not supported by the 
data in tables II and ill. From 1953-57 to 1958-61, 
the death-rates for “ unrelated causes ” among 
British doctors rose by 1% whilb. those of the general 
population fell' by 10%. From 1958-61 to 1962-65, 
the death-rates for these 44 unrelated causes ” decreased 
by 17% in British doctors and by 8% in the general 
population. 

The claim that death-rates for 41 major diseases 
related to cigarette smoking ” declined in the British 
doctors but increased in the general population, —From 
1953-57 to 195S-61, there was no drop in the death- 
rates of British doctors for 44 major diseases related 
to cigarette smoking The rates were essentially 
the same: 539 and 533 per 100,000 men, respcc- 
lively. For the same category of diseases over the 
same interval, the death-rates increased by 3% in all 
men in England and Wales. In the second interval, 

• however, the R.C.P. claim is confirmed. The death- 
rates declined (—10%) in British doctors and rose 
(-r4%) in the general population. The general 
population’s increase in death-rates between 1958-61 
and 1962-65 occurred, however, despite the con¬ 
comitant reduction in cigarette smokers of this popu* 
lation between 1961 and 1965. ~ 

Inconsistencies in patterns of specific diseases .— 
Tables II and in contain several inconsistencies in 

* the patterns of specific diseases—especially in the data 
of British doctors for changes in death-rates between 
the first interval (1953-57 to 1958-61) and the second 
interval (195S^61 to 1962-65). For example, in 
^British doctors, the death-rate for coronary heart- 

disease declined in the first interval and rose in the 
second interval; the death-rates for “other cardio¬ 
vascular diseases ” and: for 44 all cardiovascular 
diseases ** rose substantially in the first interval and 
then fell substantially in the second. The rate for 
chronic bronchitis fell by 33% and then rose by 17%. 
For the categories of 44 all causes ”, 44 major diseases 
related to cigarette smoking ”, and 44 unrclhtcd 
causes ”, the British doctors had almost no changes 
in the death-rates in the first interval, followed by 
notable decreases in the second interval. These 

. inconsistencies occurred despite the almost constant 
rate of decline of cigarette smoking among British 




doctors from 1951 to I960. For the general population 
of England and Wales, on the other hand, the trends 
of death-rates were strikingly consistent for the 
specific disease categories in both the first and second 
intervals despite the inconstant cigarette smoking 
patterns in this population. As previously noted, the 
proportion of cigarette smokers in the general popu¬ 
lation changed little between 1956 and 1961, but then 
dropped sharply from 1961 to 1965. 

Alissing geography .—The death-rates for all men 
in the United Kingdom ages 35-64 (in contrast to all 
men in England and Wales) have been derived for 
the missing period 1958-61 from the Registrar 
GcncraPs reports (table iv); These data permit a 
comparison .of the death-rate changes for the two 
intervals (from 1953-57 to 1953-61 and from 1955-61 
to 1962-65) in the men of the United Kingdom—a 
more suitable comparison for the sample of British 
doctors. In the data for U.K. men, the death-rates 
for all causes fell in the first interval (while smoking 

TABLE IV—AGE-STANDARDISED DEATH-RATES TER 100^000 IN 
BRITISH DOCTORS AND IN MEN OF UNITED KINGDOM 


Deaths from 


Apes 35-64: 

Related causes 
Unrelated causes 
All causes 
Aces 35-84: 
Related 1 causes 
Unrelated causes 
All causes 


British doctors 


United Kingdom 


1953-57 

1958-61 

1962-65 

1953-57 

ao 

vn 

O' 

539 

533 

4S5 

586 

614 

314 

316 

262 

425 

! 375 

653 

854 

747 

1011 

969 

UfiO 

1231 

1202 

1401 

1 1435 

560 

570 

528 

617 

762 1 

1740 

1801 

1730 

2218 

2197 


habits were essentially unchanged), and stayed vir¬ 
tually the same in the second interval (while smoking 
decreased). The death-rates for 44 related ” diseases 
rose in the first period and continued to rise in the 
second. For 44 unrelated ” diseases, the death-rate 
of U.K. men fell more in the first interval ( — 12%) 
than in the second (-8%). Thus, when the missing 
time period and 1 missing geography arc taken into con¬ 
sideration for ages 35-64, the claims of the R.C.P. 3re 
not substantiatedi The discrepancies arc most notable 
for the events of the first interval. 

Missing Ages 

In this section, the data arc expanded to include 
the missing ages (35-84) as well as the missing time 
period (1958-61). 

Tablb v shows the death-rates of the British doctors 
and all' men in England and Walts, ages 35-S4, for 
the three successive time periods 1953-57, 195S-61, 
and 1962-65. The percentage changes over the two 
time intervals arc presented in table VI. The ngures 
in these tables show the following results that arc 
pertinent to the R.C.P. statements. 

Claim that total death-rates of doctors decline more 
than those of the general populations —In the age-groups 
35-84, for the time periods considered by the R.C.P., , 
the death-rates of British doctors did not consistently 
decline more than those of the general population. 
Between the two external time periods (1953-57 and 
1962—65) the total death-rate of British doctors fcll^ 




Source^https://www.industrydocuments.ucsf.edu/docs/ytlk0000 
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STANDARDISED ANNUAL DEATH-RATES PER 
(ADAPTED TO DISCASE C L ASS l FI CAT ION S OP R 



, 100,000 MEN, AGES 35 - 84 * jf'/f 
.C.P. TABLE 2 . 3 ) •- ; *&»«' 


' - : A‘, 




1953-57 

1958-61 

1962-65 

1953-57 

1958-61 

1962 65 


Coronary hcart-d:*casc " *"y m \ ,, 

• • H 

519 

561 

559 

425 

491 

564 


Other cardiovascular diseases .. : v; 

f.ry 

jf : 507 

.533 

506 

682 

603 

541 


AH cardiovascular diseases .. ’ • - .. . 


1026 

1097 

1065 

1107 

1094 

1105 


Cancer of the lung . . ^ :??. v r 


no 

85 

83 

149 

171 

188 

** 

Chronic bronchius ' ; i. 

if 


49 

54 

. 160 

170 

184 


Major diseases related to cigarette smoking .. 


1180 

1231 

1202 

i 

1416 

1435 

1477 . 

• 

Other cancers .;-ii 

.u 'i • ■ -T- 

' 253 

236 

1- 

224 

307 

301 1 

1 294 


Other causes vV. 


:f^307 . 

' 334 

304 

482 

■438 ] 

[ 'v 406 

• y 

AH unrelated causes • V.;' ‘ : : • 

^.'560 

570 

! * 528 

■ 

789 

739 

j 700 

fl 

’All causes y ; ; V \ T7i’ T * 

■t*,; 

■ - X-‘'• 

■■1740 

1801 

1730 

2205 

2174 

2177 


* All men in " ' 
England and Wales 




.British doctors* data derived from Doil and Pike.* For British doctors, the years run from Nov. 1 to Oct. 31. For reasons of consistency with R.C.P. 
v table 2.3, we have followed the R.C.P. labelling of the period years. . . •' ...... . j * w« V « 

" ' *''-rMk ■'tfr-: ■;•:. V >> * '** ’ ™ ! 


liable 2.3, we have followed the R.C.P. labelling of the period years. * v 

! \f r 

by only 0-6% (1740 to 1730), as compared to a decline * J ' 
' of 1 “3%. (2205 to 2177) in all men in England and 
: Wales. When the additional age range and missing 
time periods are inspected, the death-rate for the 
British doctors is seen to have increased by 4% from 
1953-57 to 1958-61, despite the concomitant decrease 


:h; : 


o 




in cigarette smoking. Over vhe same interval the death- 
rates for the general population declined by 1 %. 
From 1958-61 to 1962-65, British doctors* overall 
death-rate declined more than that of the general 
population, which showed essentially no change, 
despite the drop in cigarette smoking. 

Claim that the death-rates for the category of “ all 
unrelated causes u declined equally in British doctors 
and in the general population, —This claim is not sup¬ 
ported by the data for ages 35-84. Between the 
ternal periods 1953-57 and 1962-65, the reduction 
in death-rates for “ unrelated causes ” in the general 
population (11%) was almost twice as great as the 
comparable decline in the British doctors (6%). 
When the data are examined for the effects of the 
missing time period, the R.C.P. contention is about 
right for the second time interval, but not for the first. 
In the first interval the death-rate for u unrelated 
causes’* increased by 2% in the British doctors, in 
contrast to that of the general population, which 
showed a 6% drop. ' ...% ■;. .•»> 

Claim that the death-rates of “ major diseases related 
to cigarette smoking ** declined in British doctors but 


v increased in the general population, —Again, this asser- 
tion is not fully supported by the data'for ages 35-84. 
From the 44 outside ” time periods, 1953-57 to 1962-65, 
the death-rates for 44 related *’ diseases increased in 
Ir both populations, rising by 2% in British doctors and 
by 4% in all men in England and Wales. For the 








first 44 inside” interval, from 1953-57 to 1958-61, the 
of ages 35-84 also do not support this R.C.P. 
contention. The death-rates for the classification 
° major diseases related to cigarette smoking” 
increased in both British doctors (4%) and in the 
. general population (1%)- In the second interval doc¬ 
tors’ death-rates declined (2%) and the general 
population rates increased (3%)- Thus, the apparent 
contradiction of a rising death-rate during a fail in 
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TABLE VI—% CHANGES IN AGE-STANDARDISED DEATH-RATES TER 
100,000 FOR BRITISH DOCTORS AND ALL MEN IN ENGLAND AND 
WALES AGED 35-S4. 


- 'Pif .**•: *t.- 


*----- 

British doctors { 

_ f 

All men in 
Jingland and Walci 

Cause of death 

W-V- v - 

' - 

From 

1953-57 

to 

1953-61 

From 

I958-6L 

to 

1962-65 

From 1 
1 j 1953 -57 
j to 
M1958—61 

ii | 

From 
i 1958-61 

1 to 

| 1962-65 

Major diseases related to 
Cigareue smoking ... . . 

+ 4 

— 2 

+ 1 

. 

.-v». 

+3 , 

AH unrelated causes .. r * *. r.| 

1 +2 

. -7 

-6 


AD causes 

+4 . 

-■wsdp 


tT* 



cx . smoking occurred in British doctors for the first interval 
ion ' and in the general population for the second. 

:ral : Inconsistencies in patterns of specific diseases. —An 
additional inconsistency in the R.C.P. data is noted 
for coronary heart-disease. For ages 35-84, the death- 
rates from 1953-57 to 1962-65 in British doctors 
increased by 8% during a period of declining cigarette 
smoking. In addition, although the category of 44 other 
cardiovascular diseases ” showed no change in British 
doctors aged 35-S4 between the same two periods, 
the death-rates for the same diseases declined by 21%. 
in all men in the general population of England and 
Wales. The death-rates for ** all cardiovascular 
disease ” increased by 4% in British doctors aged 
35-84, in contrast to essentially no change for all men 
in England and Wales. Other inconsistencies occur 
in the patterns of specific diseases in the expanded 
age-anJ-time data. In British doctors, the death- 
rates for coronary heart-disease, for 44 other cardio¬ 
vascular diseases ”, and 44 all cardiovascular disease ** 
increased in the first interval and decreased in the 
second. Despite a constant decline in doctors’ cigarette 
" smoking, cancer of the lung decreased by 23\\, over 
the first interval and by only 2% in the second interval. 

With respect to. all men in England and Wales, the 
trends in death-rates for the specific diseases are 
f^quitc consistent in both the Tirst and second intervals, 
^despite the inconstant changes In ‘ smoking habits^in 
the general population. “““ - “ - 
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Missing geography .—The bottom part of tabic iv 
summarises the expanded geographical data for the 
augmented' ago and time intervals. The lower half of 
this table shows the age-standardised death-rates per 
100,000 men ages 35-84 for British doctors and for 
all men in the United Kingdom during the successive 
periods 1953-57, 1953-61, and 1962-65. The data 
show differences in the death-rates for the men in 
the United Kingdom as compared to corresponding 
results for the men in England and Wales shown in 
table v. The basic trend in the changes from one 
time period to the next for the United Kingdom men 
are not appreciably different from those found in the 
corresponding figures for England and Wales. Conse¬ 
quently, it seems reasonable to conclude that the 
omissions in age and time period, rather than geo¬ 
graphy, arc responsible for any distortions or dis¬ 
crepancies in the claims of the R.C.l*. 

. DISCUSSION 

The statements and claims of the Royal College 
of Physicians, based on table 2.3 of the R.C.P. report* 
are not supported 1 by a re-examination of certain data 
in the report and by analysis of data that were omitted. 


Such a decline, however, was not reflected in the 
mortality-rates for British doctors from the period 
1953-57 to 1958-61. On the contrary, from 1953-57 
to 1958-61, when the proportion of cigarette smokers 
dropped sharply, the death-rates of British doctors 
(ages 35 to S I) showed an increase of 4%, 2%, and 
4%, respectively, for “ related causes ”, “ unrelated 
causes ”, and “ all causes ”, and for ages 35-64 
changes of 0%, -fl and 0%. 

A curious feature of Doll and HilPs 1964 report 
on British doctors is that the death-rates of former 
cigarette smokers (less than 5 years after stopping 
smoking) fell more for 41 unrelated causes ” than for 
“ related causes ”., This inconsistency is also found 
in R.C.P. table 2.3, where for British doctors the 
death-rates for “ unrelated causes ” fell by 17%, 
compared to a 10% fall for “ major diseases related 
to cigarette smoking 

The absence of data for all adult ages in the R.C.P. 
report is significant but seems less serious than the 
omission of the data for the middle time period, 
1958-61. Since a consideration of the middle-period 1 
data seems to alter the results so distinctly, the 
omission of this information is unfortunate. 



One basic argument of the R.C.P. rests on the 
assertion that cigarette smoking fell in British doctors 
without a comparable decline in smoking in the 
general population^ This assertion docs not seem true 
for the period 1961 to 1965, when the per cent decrease 
of cigarette smokers was about the same in the general 
population as in the Doll/Hill sample of British 
doctors. 


This reappraisal of the full data provides strong 
support for Bradford Hill’s injunction about the 
hazards of analysing secular changes in death rates. 
The reappraisal also raises major doubts about the 
Royal College of Physicians’ conclusion that it has 
presented “ the strongest evidence there is of the 
value of giving up cigarettes 


In addition, the omission of data for the age group 
35-S4 and for the middle time period (1953-61) has 
created an erroneous parallelism of falling death- 
rates and declining cigarette smoking in British 
doctors. When considered for ages 35-84 rather than 
35-64, the death-rates of British doctors did not con¬ 
sistently decline, and for most diseases actually rose 
rather than fell for the two time periods considered 
by the R.C.P. When these two time periods arc aug¬ 
mented by their middle period (1958—61) the doctors’ 
death-rates showed many inconsistencies. 

It might be argued that the benefits derived from 
stopping cigarette smoking take time to appear, and 
that the interval from 1953-57 to 1958-61 is too 
short to show any appreciable reduction in death- 
rates for certain*causes of disease. However, table 25 
in Doll and Hill’s 1964 report on the British doctors 1 
shows that in less than five years after smoking was 
Stopped, the death-rate of former cigarette smokers 
had fallen by 25% from the level of continuing 
cigarette smokers (from 7T9 to 5-36 per 1000) for 
“ related diseases ” and by 34% for the “ unrelated 
diseases ” (from 9-43 to 6 26 per 1000). In interpreting 


This study was supported in part by the Fund for Research 
and Teaching of the Department of Nutrition, Harvard School 
of Public Health. 
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these data, Doll and Hill concluded that “ the fall 
in mortality with the stopping of smoking is a real 
effect as for as the * related * diseases are concerned* 
while for the * unrelated ’ diseases it is an artifact due 
.to selection 

Regardless of the reasons for the decline, the mor¬ 
tality-rates of former cigarette smokers seem to v ' * 

^decline “immediately” after smoking is given up. . ^ 
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SMOKING AND HEALTH 

St*,—Dr. Seltzer’* article 0*^. 2$, p. ?+J> on 0 ; Royal 
College of Physician** report on smoking and tcii*h u in 
fact concerned only with one table in the report -rd the 
ccndusions derived from k that stopping smoking mortise* 
life expectation. With this he disagrees. Tr.e injJ^cy 
of Dr. Seltzers argument* arc so well presented bv your 
leading article and by Sir Richard 1X>!1 (Feb. 5, p. 322) 
that no more need be said a tout then, but one error should 
be corrected. He says that no reason was given for ti e 
classification cf diseases related and unrelated to evarette- 
imokir.g whichi was used in the table. If he had read the 
rest cf r e report he would have found the exp jnjticn ia 
rararraih 6.1 L Th.cre he would ebofcuve found a reference 
to independent evidence of a favourable trend in corarury 
deaths among doctors associated with their deenre in 
dgarettc-srr.oidng, which he does not consider in H*s aru«. 

f ■ . CM*Fi.rrCKj», 

Department of Medicine. 

Umal Pcitjtrjl-ite MeOwal School, Ro>d Cohere of K^oa-a 
lUmrnertmuh Commm~ on S=*Un f 

London V.I2. usd 
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REPORT ON SMOKING AND HEALTH 

jflR,—In your issue of Jan. 29 (p. 243) you published a 
paper by Dr. Carl C. Seltzer in which he examined some 
of the data on which the Royal College of Physicians based 
its conclusions concerning cigarette smoking and health. 
In an accompanying editorial (p. 238) you expressed 
considerable criticism of Dr. Seltzer's critique. 

The editorial! disputed Dr. Seltzer on one main point. 
The Royal College of Physicians had attached particular 
importance to the observation that between 1953 and 1965 
the mortality in malb British doctors, many of whom it was 
believed! had: stopped! smoking, decreased more rapidly. _ 
than in all men of the same age in England and Wales, 
among whom it was believed that smoking habits had 
remained relatively unchanged. Seltzer objected to the 
geographical, population, and age restrictions and un¬ 
expected changes in classification of disease in the data used 
by the Royal College, to the omission of crucial time 
periods, and to the assumption of unverified trends in 
smoking habits. Seltzer found that, once all the data were 
included which he considered to be pertinent, differences 
in .mortality trends between former smokers and non- 
- smokers largely disappeared. 

Dr. Seltzer’s findings also were attacked by Sir Richard 
Doll (Feb. 5, p. 322), who pointed out that pattern of 
change in mortality with the length of time that smoking 
had been stopped varied with the nature of the disease, 
but that “. . . after smoking had been stopped for ten or 
moreycars the mortality from ‘ related causes * had fallen 
by 38%...” 

Now I find it extremely curious rhat Seltzer’s conclusions, 
disputed in that: editorial, had been quietly conceded by 
others, foremost of whom is Doll. In an analysis of 
* lung-cancer death-rates presented to the Royal Statistical 
Society—an analysis of the same data on which the R.C.P. 
has based its report—Doll snvs: “ The impression has, 
therefore, been gained that the incidence of the disease falls 
when smoking is stopped. In fact, this is not necessarily 
so; and the published results are compatible with the 
decreasing incidence, the constant incidence, or one which 
rises steadily but less rapidly than in men who continue to 
Smoke.” Andi on the same page: ” The results arc com¬ 
patible with the hypothesis that damage produced by 
Smoking is irreversible and that the risk remains practically 
the same as it was when smoking was stopped; the trend, 
however, is smooth and suggests that the risk may foil 
. . slightly at first and rise again slowly in keeping with the 

: . . Increase in risk in non-smokers.” 4 Here Doll maintained 

\ for lung cancer precisely what Seltzer did tor all mortality-— 
fa te iifsMi P 3m ^y» that when all pertinent time periods are considered, 
the change in mortality between non-smokers and those 


who cease smoking differs in no way, Doll used this 
assertion to support his claims that the damage done by 
smoking is irreversible. The Royal College (and Doll 
on other occasions) have given a different slant to the same 
data. - ; 

Your editorial criticised Seltzer also for disputing the 
belief that since 1960 smoking declined among British 
doctors but not in the general population. Here, again, we 
find that Doll, too, reported the disputed decline in 
cigarette consumption among men in the United Kingdom.* 
According to substantive evidence available for some time 
then* it would appear that Dr. Seltzer’s critique was 
justified. 

The issue of smoking and health calls forth emotional 
responses of which'wc all need to bcw'are, since they tend 
to distort the scientific process. One example of what may 
happen is the way all parties have ignored the tenuous 
base of their numbers game. Doll’s data on British 
physicians are based on a self-selected sample of physicians 
who voluntarily responded to questionaries. 30% of the 
physicians failed to respond to the original inquiry, 4 and 
the proportion of respondents has continuously decreased 
since then with each follow-up attempt. The danger of 
drawing conclusions from samples with high non-response 
rates has been generally recognised. Bradford Hill calls a 
non-response rate of 2 to 3% “ satisfactorily small ”. 7 
And, indeed, the characteristics of responding physicians 
are reported to be quite different from those of the general 
population. 1 As a result, any differences between observa¬ 
tions on volunteering physicians and on census populations 
arc difficult to interpret. In addition, estimates of smoking 
rates are uncerrain in t he extreme. Estimates of the smoking 
habits of the same population by use of similar methods may 
differ by more than a third for some age-groups . 4 From 
data with all these shortcomings, not much can be learned. 

Department of Applied Mathematic* 

and Computer Science, . 

School of Engineering and Applied Science, 

Washington University, 

' St. Louis, Missouri 63130. THEODOR D. STERLING. 
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SMOKING AND HEALTH 

Sir,—Y our editorial accompanying my article of Jan. 29 
(p. 243) offered some apparent justification for the omission 
of data in the Royal! College of Physicians’ (R.C.P.) report 
on smoking and health! 1 and raised a question about my 
. own sources of data. I should like to comment on the 
points raised. 

(1) The R.C.P. analysed data for ages 35-64. The 

analysis did not include data for ages 65-S4 or the total 
results for ages 35-S4. You imply that the missing data 
were not important, because of an allegedly Ifcsscr smoking 
effect in older age-groups. Nevertheless, your conclusions 
(and those in the R.C.P. report) referred to general effects 
of stopping smoking; not to any one age-group. Since the 
trends cited by the R.C.P. for ages 35-64 become reversed 
or distinctly muted when the data are examined for ages 
35-S4, this additional! information warranted inclusion in 
the report. The extrapolation of the conclusion to all age- 
groups certainly seems inappropriate. 

(2) The trends reported by R.C.P. were obtained by a 
comparison of data for 1953-57 and 1962-65. A straight 
line can always be drawn between two points, but the 
validity of the trend is enhanced if at least three points fit 
the line. The R.C.P. report did not include data for such a 
third point—the intermediate time period 1958-61. When 
data for the missing “ middle point ” are included many 
of the apparent trends vanish or are substantially altered. 
You justify the omission of this important middle time 
period by stating that the main effects of stopping smoking, 
although observed “ surprisingly quickly ”, are seen more 
dearly 5-10 years later. If this statement is correct, the 
trends noted from the first to the intermediate time period 
should follow the same direction as the trends noted between 
the intermediate and later time period. For many of the 
cited diseases, however, the R.C.P. data do not confirm 
this expectation. In coronary heart-disease, for example, 
the downward trend at ages 35-64 from 1953-57 to 1958-61 
is reversed to a slight upward trend from 1958-61 to 
1962-65. 

(3) The report’s claims rest on the statement that 
during the cited time periods, cigarette smoking declined 
among British doctors but not in the general population. 
In my paper I pointed out the inaccuracy of this statement, 
and noted that from 1961 to 1965 the percentage of ciga¬ 
rette smokers decreased! at about the same rate in men of 
both the medical and general populations. This same 
observation (of a decline in cigarette smokers after 1960) 
was made by Doll in his fig. 3 and text of a previous report 

. . the per caput consumption of cigarettes ... in men ... 
began to fall 1 [after I960]:”. 

You question the source of my data about cigarette 
smoking. The data for the British doctors came from the 
R.C.P. report. 1 The data for the U.K. general population 
came from the same source 5 used by Doll. 2 To convert 
the original citations into the reported data, I used certain 
computations that were not published. The details of these 
computations for the years 1956, 1961, and 1965 are as 
follows: 

Computations of 1956 cigarette smokers only figure of 56 %.— 
Table 7 of the 1957. T.R.C. report ‘ gives the % of men for 1956 
ages 35-69 smoking packeted cigarettes only as 52-3%, hand- 
rolled only as 5 7%, hand-rolled and packeted cigarettes as 
31%, making a total of 61 *1 %. The % of men ages 60 -r smoking 
picketed cigarettes only is given as 33-3%, hand-rolled only as 
6*7%, hand-rolled and packeted cigarettes us 1-7%, making a 
total of 41-7%. The U.K. adult male 1956 population was 
7,473,000 for ages 35-59 and 3,020,000 for ages 60 1, To 
compute % of cigarette smokers only tor ages 35-H take 6bl% 
of 7*473,000 and add 41 7% of 3,020,000 and divide by total 
population 10,493,000 - 100 -56%. 

Computations of 1961 cigarette smokers only figure of 57%.— 
Table 12 of the 1969 T.R.C report 3 gives the number of cicarcttc 
smokers only for men for 1901 ages 35 1 as 7,120;P00 and the 
total number of smokers for men ages 35 1 as 9,220,000. 1 hcre- 
forc, percentage of cigarette only smokers as a proportion of all 
- smokers ages 35 { --7,120,000 9,220,000 or 77%. Table 11a of 
* 1 ' 
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*S» '« '34 ’S3 *33 ’47 '3ft ’39 '60 ‘«l i *62 *«3 «4 '*3 
*M S3 *34 *33 *36 37 *3t *39 40 '«I *62 *«3 *4 *«S «* 

Secular trends in death-rates and percentace cigarette smokers 
for British doctors a^cs 33 to 34 from 1951 to 1356(standardised 
for ape). 

Death-rates taken from table 1 and percentage cigarette smokers 
from tabic 4 of Doll and Pike. 5 The dashed lines (semi-bar 
graphs) show average death-rate values for the periods 1953-57, 
1957-61, and 1961-65 as given in table 2 of Doll 1 and! Pike. 5 

the 1969 T.R.C. report gives the % of male non-smokers (in¬ 
cluding ex-smokers) ages 35-59 as 25% (base 1992) and for ages 
60 4- as 29% (base 789). Therefore, % non-smokers ages 35-r 
**25 y, 19924-29 x 7S9 *2781 —26%. Percentage of smokers ages 
35 4- is accordingly 74% (100-26). % of cigarette smokers 
only is 77% of 74%, or 57%. 

Computations of 1965 cigarette smokers only figure of 46 %.— 
Tabic 12 of the 1969 T.R.C. report gives the number of cigarette 
smokers only for men for 1965 ages 354- as 5*S91,O0O and the 
total number of men smokers ages 35 4" as 8,S77,C00. Therefore, 
the % of cigarette only smokers as a proportion of all smokers 
ages 35 4- —5,S9I,000 3,S77,C00 or 66%. Table 11a of the 
T.R.C. report gives the % , non-smokers (including ex-smokers) 
ages 35-59 as 29% (base 161S) and for ages 60 — as 31% (base 
720). Therefore, %, non-smokers ages 35=29 x 1618-^31 x 
720/2333 —30%. Percentage of smokers ages 35 -r is accordingly 
. 70% (100 —30). % of cigarette smokers only is 66% of 70%, or 
46%. 

The results pertain only to the percentage of cigarette 
smokers, and data were not available for the years before 
1956. For the crucial time period between 1961 and 1965 
(not the earlier period* as asserted in vour editorial); ciga¬ 
rette smoking declined in the general population, although 
the overall death-rate remained essentially the same. You 
did not comment on this crucial phenomenon, despite the 
doubt it raises for the claim that death-rate is reduced by 
stopping smoking. 

Your statement that the ** overall consumption of 
tobacco in the country as a whole has changed very little ” 
is curious. The data to support this statement are attributed 
to a paper by Doll and Pike 5 and indicate that the average 
number of cigarettes smoked per day by all adult males in 
the U.K. was 11-0 for 1951, 11-5 for 1957, and 11-4 for 
1966. However, you omit some important intermediate 
time periods. By computations from the same source 3 
used by Doll! and Pike, I have found that the comparable 
figures were 12 5 for 1961 and 11*4 for 1965, thus confirm¬ 
ing chat a decline in cigarette smoking occurred from 1961 
to 1965; Since Doll had previously 2 acknowledged the 
reduction in the general 1 population’s cigarette smoking 
after 1960, you have placed Doll in the position of contra¬ 
dicting himself. 

Your editorial attributed to the paper by Doll and Tike 4 
figures of the average numbers of cigarettes smoked per 
day by doctors (ages 35-61) as 10 8, 8*3, and 5-5 for the 
years 1951, 1957, and I960, respectively. Hut Doll and 
; < ;■Tike’s paper doe* not contain such data 
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(4) A final point that can be noted in the recent Doll 
and Pike report s is the relationship between death-rate and 
a reduction in cigarette smoking among British doctors. 
1-roni tables 1, 2, and 4 of lUat report, l constructed the 
accompanying figure. Ilie years 1951—52 and 1952-53 
arc omitted because of Doil and Pike s suggestion■'* that 
the mortality-rates in those years arc 41 obviously biased " 
by the way the cohort of British doctors was selected. The 
graph shows no correspondence between the death-rates 
among British doctors front 1953 to 1905, and their simul¬ 
taneous downward trend in cigarette smoking. 

These data from the Doll and Pike report provide 
perhaps the most vigorous refutation yet offered for the 
conclusion in your editorial and in the R.G.P. report that 
M changes in mortality among British doctors provide 
strong evidence that stopping smoking increases the 
expectation of life *V 


Department of Nutrition, 

Harvard University School of Public Health, 
Boston, Massachusetts, U\S.A. 


Carl C. Seltzer. 


among the “smokers and more exposed”; among the 
women, 4 of the 44 non-exposed and less-exposed " and 6 of 
the “ smoker and more exposed! “ died. Overall, the “ more 
exposed ” (sexes combined) enjoyed a slight but not signifi¬ 
cant advantage (18/15) over the 44 non-exposed and less- 
exposed On a formafstatistical test, the difference in mor¬ 
tality ratios (“non-exposed and less-exposed ”/“ smoker 
and more exposed ") between the sets of monozygotic and 
dizygotic male twins corroborates the constitutional 1 hypo¬ 
thesis and rejects (at the 1^2% levcl):the causalihypothesis 
(x 1 with Yates* correction^ 5*78; 0 01<p<0 02). How¬ 
ever, this result needs to be treated with caution because 
the degree of discordance for smoking habits between the 
monozygotic and dizygotic series, although similar, was 
probably not identical. This reservation apart, the indepen¬ 
dent findings of Friberg ct al. 3 support Dr. Seltzer. . - 

Perhaps the issue could be put beyond reasonable doubt 
by supplementing the study of Friberg and his colleagues 3 
with a world-wide survey under the aogis, say, of the World 

Health Organisation ? And why should not the cigarette 
manufacturers foot the bill ? 

General Infirmary* 1 

Leeds LSI 3EX. P. R. J. BURCH. 


SMOKING AND HEALTH 

Sir,—A re we to judge from their silence that Dr. 
Seltzer's critics have conceded his case (Jan. 29, p. 243* and 
March 11, p. 5S6) ? Is cigarette-smoking non-lcthal ? 

If the undoubted positive associations between* cigarette 
smoking and death-rates from various diseases are not 
C2usal in origin, an alternative explanation is needed. 
According to Fisher, 1 such associations might arise from 
constitutional 1 factors. That is to say, one or more of the 
genes that predispose to certain forms of smoking might be 
the same as, or linked with, genes that predispose to fatal 
disorders such as lung cancer. In principle, we cam dis¬ 
criminate between causal and constitutional hypotheses by 
examining deaths in series of twins discordant for smoking 
habits. The straightforward causal hypothesis predicts 
that deaths will occur earlier, on the average, in the smoking 
members of both monozygotic and dizygotic twin pairs. 
The constitutional hypothesis predicts that“ early deaths ” 
will occur with equal frequency, on the average, among the 
smoking and the non-smoking members of monozygotic 
twin pairs: where dizygotic twins are concerned, smokers 
should suffer an excess frequency of 44 early deaths ** over 
non-smokers. 

This simple test of the two hypotheses is, of course, 
hindered by the rarity of monozygotic twins discordant 
for smoking habits: only some 20-25% have been found 
to be strikingly discordant. 1 - 2 

Despite this obstacle, Friberg et al. 3 have obtained some 
intriguing results. They studied deaths among 246 male 
md 326 female monozygotic twin pairs, and in 706 male 
and 781 female dizygotic twin'pairs appreciably discordant 
(“non-smoker ** versus 44 smoker"; 44 less exposed** 
versus 44 more exposed'*’), and 1 bom in Sweden between 
1901 and 1925. Among the dizygotic male twins, deaths 
were recorded over a standard period as follows: 13 of 
the 44 non-exposed and less-exposed " as compared with 
34 of the “ smoker and more exposed ", Among dizygotic 
female pairs, deaths were recorded in IS of the 44 non- 
exposed and less-exposed " and 20 of the 44 smoker and 
more exposed ", Results for discordant monozygotic twins 
were very interesting: 14 deaths were recorded among 
the '* non-exposed and less-exposed " men, but only 9 
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SMOKING AND HEALTH 

Sir,—P rofessor Burch (June 10, p. 1283) would not have 
felt that critics of Dr. Seltzer’s comments (Jam 29, pi 243) 
on evidence concerning changes in mortality-rates of 
doctors and other men in England and Wales have been 
silent if he had given more weight to the leading article 
which you published in the same number as Dr. Seltzer’s 
article (p, 23S). Dr. Seltzer’s letter (March 11, p. 586) was 
based on death-rates at all ages and was thus irrelevant to 
an argument based on changes in death-rates at ages at 
which stopping smoking could be expected to affect 
mortality, and thus required no answer. The observations 
of Friberg et al., which Professor Burch finds so impressive, 
are very interesting. Since these are based on a very small 
number of deaths and are in conflict with such a vast array 
of contrary evidence, it would be unwise to conclude that 
this evidence alone is valid and all the rest is invalid. If 
Professor Burch is unaware of other evidence about the 
constitutional hypothesis, he will find simple statements 
about it in the Royal' College of Physicians' report 1 and 
more detailed reviews in the Surgeon-General's publications 
(The Health Consequences of Smoking)*—in particular the 
recent 1971 and 1972 editions. 1 - 3 I agree with Professor 
Burch's suggestion that there should be more extensive 
surveys of mortality in twins with contrasting smoking 
habits. The difficulty is that these would have to be very 
large studies, because identical twins tend to have such 
similar smoking habits that pairs with widely contrasting 
smoking habits form a very small proportion of the total. 

C M. Fletcher, 

Department of Medicine, 

Royal Postgraduate Medical School, 

Hammersmith Hospital, 

London W.12. 


Secretory, 

Royal College of Physicians' 
Committee on Smoking 

and Mralih 
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SMOKING AND HEALTH 
Sir,—I n your issue of April 29 Op. 960) you published a 
letter from Dr. Theodore Sterling, of the Department of 
Applied Mathematics and Computer Science, Washington 
University, in which he quoted extensively from my articles. 
According to Sterling the excerpts selected lent support to 
Seltzer's conclusion (p. 243) that a proper analysis would 
not show any appreciable difference between the trends in 
mortality of doctors—many of whom have stopped smoking 
-—and men of the same ages in England and Wales whose 
smoking habits have remained relatively unchanged. I 
cannot agree with this contention. 

In a letter to The Lancet on Feb. 8 (p. 322) I pointed out 
that the trend of mortality with time after smoking is 
stopped varies with the nature of the disease, and that in 
the doctors we had studied the mortality from illnesses 
related to smoking fell by 38% after 10 or more years. This, 
Sterling asserts, is contradicted by another statement that 
after smoking is stopped the incidence of lung cancer 
remains practically the same as it was at the time of stopping. 1 
The reason for the apparent contradiction would not be 
obvious to anyone who read only these selected statements. 
It should, however, have been obvious to a mathematician 
who read them in the context in which they were written. 
The first statement referred to mortality-rates standardised 
for age; that is, it compared mortality among men of the 
tame ages. The second referred to the change in the 
incidence of disease with the passage of time; that is, it 
compared incidence among men of different ages. Since 
lung cancer and other diseases related to smoking increase in 
incidence with age, the two statements are perfectly 
compatible, and the assertion that Seltzer's conclusion 
(v.s.) i M had been quietly conceded by others, foremost 
of whom is Doll,** is false. 

Sterling then quoted me as having reported a decline in 
cigarette consumption among men in the United King¬ 
dom *; which, he said, again supported Seltzer and 
contradicted your editorial (p. 238). In fact what your 
editorial said was that the consumption of cigarettes had 
declined more in doctors than in other men; Nothing I 
have written contradicts that. No-onc disputes the fact that 
the amount of tobacco smoked by men in Britain has 
declined since 1960 largely, as a result of the introduction 
of filter-tipped cigarettes. The figures have been published 
by the Tobacco Research Council and are there for every¬ 
one to see, 1 and it is interesting to observe that the mortality: 
from lung cancer in Britain has declined in men under 55 
years of age while it has continued to increase at all ages 
in women, among whom tobacco consumption has continued 
to increase. 

Finally, Sterling refers to the fact that some 30% of 
the doctors to whom Bradford Hill and I wrote failed to 
reply, and uses it to cast doubt on the validity of the com¬ 
parison between the trend in the mortality of those doctors 
who did reply and the trend in the general population. 





The failure to obtain a reply from a substantial proportion 
of the doctors to whom we originally wrote makes it dan¬ 
gerous to generalise from the respondents to doctors as a 
whole, as we nave repeatedly pointed out; 4 Wc showed that 
the doctors who did reply were somewhat healthier than 


average, so mat tnc mortality-rates among them were at 
first abnormally low. 4 This bias, however, had largely worn 
off after 2 years, so that wc needed to exclude the first two 
years observations from our comparison of trends. From 
then on the relevant fact is that wc were able to keep 
99 9% of the doctors under observation for the succeeding 
V;, v" - . 12 y cars * Doubtless better material could be collected, but 

* . * - ^ 801 convinced that the shortcomings of ours arc so 

great that " not much can be learned " from it. 

13 Norham Garden, J 

Oxford, R ICH ARO DOLL. 


Source: https://www.industrydocumerits.u 
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Coronary Heart Disease Morbidity 

Ttblcs 4 and 5 list the prospective sstudiev carried ou in a num¬ 
ber of countries to identify the risk of C1ID morbidity incurred 
by smoking.,Here, CHD morbidity includes myocardial infarction 
u well as angina pectoris. Certain studies, nut ably those of Doyle, 
et al. (54), Keys, ctal. (JU). and Taylor, et ah (153) include a 
number of.CHD deaths in their data. that could not be separated 
out uving the information provided in their respective reports. 
As noted in the discussion on CHD mortality, the CHD risk ratio 
increases significantly as the number of cigarettes smoked per day 
-increases. Similarly, the illT data of Shapiro, et ah {172) show 
that the elevated morbidity ratios .declined with increasing age as 
b*s been shown for mortality ratios. 

• , I A recent monograph edited by Keys (Hi) dealt with the 5-year 

CHD incidence irv males a^e 40 to 59 Irom seven countries. As 
summarized in table 4. ctp.u et:e smoking was found to be associ¬ 
ated with an increased incidence of CHD in the UiS. railroad 
worker population, 2.571 individuals (153):. None of the differences 
in ratio between smokers and non smokers was statistically sign in- 
cant fur the 13 other, population samples which varied in size from 
(05 to 0S2 individuals, from the five other countries, (Smoking was 
not considered in the two Japanese populations.) When more cases 
Decome available to provide greater! statistical stability to the rates, 
inis intcreulturat comparison should! prove i Hu mi hating. 

The results of those studies which have separated out angina 
.. pectoris as a manifestation of CHD are presented in table 5j Doyle, 
et all (54): found no relationship between this manifestation of 
_CHD and cigarette smoking. Doth Jenkins, et al. (50) and Kannel, 
et al. (54) observed: increased risk ratios among male cigarette 
z-amokers although these diuerences were not statistically signtfi- 
_ cant. More recently, Shapiro, et al (172) found a significantly 

• _increased risk for angina among their male cigarette smokers as 

.- well as increasing risk ratios with increasing dosage among both 
_xnalcs and females, particularly in the younger; age groups. A 
• va riety" of hypothetical explanations have been advanced to account 
•T ior this seeming contradiction. Among these are the relatively 
^rsmall number of cases, the difficulties associated with the definitive 
_^oiagnosis of the syndrome, and differences in the methods of clas- 
g.csifying those cases of angina pectoris which are followed by myo- 
ZZ r»rdi.M infarction. 

v .. Retrospective Studies 

‘ Table AG presents data from the various retrospective studies 
of CHD prevalence. Most ofithese are case-control studies and show 
,*n increased percentage of smokers among those with clinical CHD 
-when compared with a selected control ipopulation, usually, without 
_ apparent CHD, Two of these studies include data on mortality. 
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, iJI) Keys. A. (F.iiitor), Coronary Hl-art Disease in Seven Countries..Circn 
V ** lotion 41(4, Supplement 1 ): 1970. 211 pp. 


Taylor, H, L.; Blackbcrn, H., Keys, ,A_, Pa rum, R. W„ Vasques. C,. 
^ Pvchnib, T. Five-year follow-up of employee* of selected U.S. rav 
road companies. IN: Keys, A. (Editor), Coronary Heart Disced :: 
Seven Countries., American Heart Association, Monograph No. 2 
1970. pp. 20-59. 


17i Shapiro, S., Weinblatt. E.. Frame. C, W_ Sager, R. V; Incidence +.t 
. Coronary Heart Disease in a Population Insured for Medical Carj 
(HIP). Myocardial infarction, .angina pectoris, ar.d possitlo! rr.yvsar- 
dial infarction. American Journal of Public, Health and the Nation j. 
Health 59 (6);: Supplement:to June 1049. 101pp. 


(10) Jenkins, C. D.. Rosenman, R. H., Zyzanski, S. J, Cigarette swokir^:. 
It* relationship to coronary heart disease ar.d related risk factor* .r 
the Western Collaborative Group Study. Circulation 38(6;) : lli-- 
U65, December 19 C8. 













The Interaction of Cigarette Smoking and 
Other CHD P.isk Factors 

The preceding section'has reviewed the epidemiologic evidence 
■which supports the judgment that cigarette smoking is a signifi-, 
cant risk factor in the atveibpmer.t of CHD. Many of the studies 
discussed above have identified a number of biochemical, physio- 
iogical, and environmental factors, other than i cigarette smoking, 
which also increase the risk of developing CUD. These risk factors 
include eUvated serum lipids (partioularlv serum cholesterol) and 
nrperten.^ion, which, with cigarette smoking, are considered to be 
ef greatest importance. Other factors arc obesity, physical inac* 
-tivity, elevated resting heart rate, diabetes (as weii as asympto¬ 
matic hyperglycemia), electrocardiographic abnormalities, and a 
Dositivc family History of premature CHD (55). 

A number of these studies: have also found that these factors, 
when present in the same ir.divid.ua1J exert a combined effect on 
tr.fi risk of developing CHD Figure* Mhmugh.3 depict this inter¬ 
action of risk factors. As may, be noted in Figures 1 and 2. the 

additional factor of smoking greatly increases the risk of develop¬ 
ing CHD among those people al read)* at high, risk because of other 
factors. 

Furthermore. these studies have shown that the effect of amok* 
Ing on the risk of developing CUD'is statistically. independent of 
the other rule factors. That t.s when theuftct ot'ithe cither factors 
la statistically controlled, smoking continues to exert a significant 
effect on increasing the risk of developing and dying from CHD. 
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Smoking end Serum Lipids 

** The interaction of smoking and scrum lipid levels in the develop¬ 
ment 1 of CHD should be considered in the light of information con¬ 
cerning the relationship of smoking to serum lipid levels. Tabic A 7 
presents studies which deal with the association between smoking 
and lipids, notably cholesterol, triglycerides, andilipoproteins (con¬ 
cerned with lipid transport). While some of the studies have indi¬ 
cated that smokers show increased serum levels of these lipid con¬ 
stituents, ethers have not. The populations investigated and the 
methods of the various studies snow significant variation. This lack 
of comparability makes interpretation of the f;r.c!ing 3 diincult. 

It is clear, however, that in tne presence of high serum choles¬ 
terol, cigarette smoking increases the risk of CUD. Figure 4 de¬ 
picts the data from the Chicago Peoples Gas. Light and Coke Com¬ 
pany study which show ttm smoking greatly increases the risk of 
CHD in each of'the cholesterol groups. 

Smoking end Hypertension 

. Some epidemiological l studies have indicated that smokers tend 
to have lower mean systolic and/or diastolic blood I pressures than 
nonsmokers. while other studies have not found this to be the case 
(table AS). Reid, et al. (755), in a study of 1,COO British and 
American postal workers, found that the blood pressure difference 
between the smoking and nonsmoking groups was eliminated after 
controlling for body weight. 

Tables 9 through 11. derived from the study by EorhanL et al. 
demonstrate the following associations: That.for both smok¬ 
ers and noiumokers, the risk of dying from CHD increases with 
Increasing diastolic or systolic pressure, and that the risk of mor¬ 
tality from CHD is higher among smokers than among nonsmokers 
In each blood pressure group. Cigarette smoking, therefore, has 
been shown to elevate CHD mortality independently both of its 
effect on blood!pressure and of the effect of hypertension on CHD. 

Smoking and Physical Inactivity 

. The recent study by Shapiro, et al. (ITS) of more than 110.000 
persons participating in the Health Insurance Plan of New York 
City has further identified and elaborated upon the interaction of 
the various risk factors., Physical inactivity, both in employment 
and during leisure time, was found to be a potent risk factor for 
the development of CHD, particularly for rapidly fatal myocardial' 
Infarction. 

Figure 5 depicts the effect which smoking exerts on CHD m> 
combination with physical'inactivity. Of note, also,is the observa¬ 
tion that within each activity grouping, smoking greatly increases 
the risk of myocardial infarctionj thus exerting an independent 
effect 

Smoking end Obesity 

The analysis by Tructt. et at. (100) of the risk factor data from 
the Framingham study revealed that weight, : while a significant 
risk factor, had a considerably smaller effect on CHD: incidence 
than serum cholesterol, cigarette smoking, or elevated blood pres¬ 
sure. The results concerning the interaction ioi smoking and obesity 
from the San Francisco longshoremen study are shown in table 12. 




friJJ Reid,' D.‘ D., Hollaho, W. \V k , Rose, C. A. An Anclt>-American cardio- 
Vi —' vascular comparison. Lancet 2(7531} : 1375-1378, December 30,196T. 


J<* 7 ) BoKHaNt." N. o'. Hechtw, H. H.. Bwcslow, L. Report of a 10-year 
kjs follow-up study of the San Francisco longshore men. Mortality from 
coronary heart disease and from all causes. Journal of Chronic 
Diseases 16: 1251-12C6, 15 C3. 


e 


r sl >) Teurrr. J.. Cornmeld, ,J.. Kan.nel, W. A multivariate analysis of the 
risk of'coronary heart disease in Framingham. Journal of Chroaic 
Diseases 20: 511-524, 1967. * .. 
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TjlBUC 9--—DcatA rof« from coronary heart disease, by systolic b'^d pressure: 
1LWU mortality study 1051-61 

(Coronary heart diirut n cliaitHi-d under ISC Coda 4E4): 


— 


* Smoker* 

Non* mo* ex* 

* Sy»t«at ; « blood 

A*« rrttop pressars la LOSS 

?.« rvon-years 
of oti'rv«(.4s 

Death 

rate 1 

Person-years 
of observation 

Death 

rate* 


44-44 .. <130 

l.i’J 

27 

2.413 

0 


U4-143 

2,0-IS 

14 

2.412 

It 


- ua-u* 

744 

M 

1,177 

24 


>170 

489 

109 

472 

48 


«-*4 .»>.. <134 

1.007 

44 

1,434 

»« 


130-144 

1.354 

u 

2.401 

•23 


IW-169 

(47: 

u 

1,63 S 

45 


>no 

til 

210 

1,117 

125 

m=- 

1 EsU per LO.OC4 person-years of observation. 





*p<0.GC3. 






*p<0.01 





- - 

Scute*; Borhaoi. N. 0„ et al. (*7>. 






Table 10.. — Death rates fro 

rn coronary heart disease, by diastolic 



blood pressure: 1LWU inor r .aiiit 

(study, 1051-61* 



(Colonsry h*art disease 11 u 

mrier ISC Code 420) 




Smokers 

k N oaimokers 


Diastolic blood 

Person-years 

Death 

Person-years 

Death 

- 

At* stoop pressure us 1SSI 

of observation 

rale- 

of observation 

rate* 


4S-M ... <84 

1.327 

If 

1,704 

f 


*0- SO 

2.115 

47 

2.947 

17 


10- t» . 

9 SI 

12 

1.607, 

13 


>100 

41! 

19 

1.024 

20 


4V-S4 . <30 

1.059 

104 

1.447 

*21 


so- to 

1.321 

49 

2.704 

U 


•0- »1 

(S3 

1*4 

1.521 

*48 


>100 

469 • 

143 

954 

147 

sta 

* Bat* per 10.004 pervoit-yean of observation. 





•sKO.OS. 






•p<0.01. 





-r 

Socpce: Borhani. N. O, et al (17). 
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Table 11.— Death rates from coronary heart di. 

sease, among hypertensive* and 


nonhyperUnsit’es: ILIYU mortality study, 1951-61 



(Coronary heart disease a a classified under liC Code 430) 




Smokers 

Non im ok era 



Blood pressure 

Ptrsa o-7 e*rs 

Death 

Person-years 

Death 


Ax« mn? status 1 

of observation 

rate 1 

of obrervatioo 

rat* 5 

„ 

(M( . Hypertensives .. 

882 

125 

1,471. 

*12 

* . 

Kochyperteasives ...... 

4.167 

29 

8.303 

12 


it-14 .......... Hypertensives.. 

931 

1(0 

2,219 

•5 


K on hypertensives . 

2.6ST 

93 

4.407 

*14 


Aecordinr lw the WHO recommendation. the following cut-off points ere recommended for the 
definition of byperter.Mun: 

U) NornioUnnon—Wi6w 140/34 mm. Hj. 

(2) Hypertension—srstolic bk*oH pressure 164 mm. H*. or over, or diastolic 93 mm. Hr. or 
•ear. or both. 

(3) Borderline—the residual category. In this analysts. NormoCanatvas and Borderlines were 
combined and the population was grouped into ‘Nonhypertensive*' (1 and3> and ‘Hypertensives' 

c*l. 

■Bate per 10.000 person-years of observation. 

* p<0.41. . . . . 

SoL'acx: Borhaoi. N. O.. at aL ( JD. 
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FIGURE i—Relationship between smoking status and serum cholesterol'level 
at initial examination, and incidence of clinical coronary heart ai^ase in 
men originally age 40-oD, free of definite CHO.and followed subsequently 
without systematic intervention. Peoples Gas Light and Coke Company 
•tudy, 1053-1502. *For 34 men, no information on smoking status waj 
available; one of these men had a ccronary episode. 

Source: Sumler, J, et al. (177). 
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FlGUK£ 5—Average annua! incidence of first myocardial infarction among men 
in relation to overall physical! activity, class and! smoking habits (age-ad- 
„ Justed rates per 1,000) 

(Actual number of deaths or myocardial infarctions are represented by 
figures in parentheses) 

Source: Shapiro, S., et al. (172). 
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This table shows that cigarette smokers in ■ the 55 to 61 year age 
group were observed to have higher CHD death rates than non- 
smokers in all weight categories. Similar findings* although not in 
all weight groups, were observed for the *15 to 54 year age groups 
Cigarette smoking is thu* shown to be a CHD risk factor indepen¬ 
dent of body weight. 
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Smoking and Electrocardiographic Abnormalities 

Electrocardiographic (EGG) abnormalities such as T-wave and 
ST-segment changes, as well as a number of arrhythmias are use¬ 
ful indicators of CHD and may, thorciore, be predictive of the 
development of clinically overt CHD ; manifestations. The results 
summarized in table 13, from the prospective study by Eorhani, 
et al (27), reflect the joint predictive value of smoking and ECG 
abnormalities on the death rate from CHD. 

Smoking and Heart Hate 
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Recent analysis by Berkson, et al. (~J) of the data derived from 
the Chicago Peoples Gas, Light and Coke Company 3tudy of 
middle-aged men revealed that resting heart rates of 80 or greater 
were associatedWith an increase in the risk of dbath from CHD. 
These authors found that this association was independent of the 
- other major coronary risk factors. 

Tabic 14 presents the interaction between smoking, blood pres- 
• sure, and elevated heart rate in increasing the risk of CHD mor- 
:; r - tality. This study shows that cigarette smoking increases CHD risk 
*'i.' In the presence of elevated heart rate as well as in its absence. 


UEKKSON, U. Ml, STABLER, J. LIHOBEP-Q. HI A.. MILLER. W. A., STEVENS, 
E. L. ti SorucENic, R.. TofcicH, T. J.. Stamler. R. Heart rate: An 
Important risk factor for coronary mortality^-ten-year experience 
of the Peoples Gas Co. Epidemiologic study (105S-c3). IN : Jones. 

- R. J. (Editor). Atherosclerosis. Proceedings of the Second Interna¬ 
tional Symposium. New York. Springer-Verlag, 1970. pp. 332-3o9. 
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TABLE 12* —Death rates from coronary heart disease among men unfAout 
abnormalities related to cardiopulmonary.ditetises by weight classification 
tn 1951: ILWU mortality study t 1951-61 
(Coronary h««rt ditette u ciaatified under l£C C->d» 423) 


A«» group 

WetfcM 
eta it ideation 1 

3mo at re 

Nonamokera 

Fr nun-years 
of ob«ierva:;on 

Death 
rate 1 

Pertoniyeara 
of observation 

Death 
Tate 1 

«-44. 

Not overweight ... 

439 

:i 

27* 

7 


Slightly overweight ... 

*62 

24 

1.098 

• 


Moderately overweight 

1.333 

23 

WT4 

24 


Markedly overweight . 

1,955 

22 

U»7 

9 

11-44 -- 

Not overweight . 

222 

43 

/ 247 

9 


Slightly overweight ... 

539 

7* 

/ «04 

n 


Moderately overweight 

855 

109 

/ 1.320 

*11 


Markedly overweight . 

734 

W 

/ IJM 

*11 


• Th* four i1jm« are d»flncd in the te*c 
•Bate per 10*000 perton-yeart of ©biervsuon. 
*p<C.0l. 

Soutct: Borhaai, N. O, «t ilJ {4f>* 



TABLE 13. —Death rates from coronary heart disease, by electrocardiographic 
findings in 1951; 1LWU mortality study, 1951-61' 

(Coronary heart dinette at elAtsined under ISC Code 420) 


Age group 

Elect roc ard iogra phic 
finding* io 1351 

S mol era 

Nonteaokera 

Person-yeart 
of oOaervatica 

Death 

rate: 1 

Person-year* 
of observation 

Death 
rate * 

44-41.. 

. Abnormal.. 

.. 568 

102 

1,020 

39 

. 

Normal ...... 

.. 4.454 

U 

8.134 

14 

(Mi .. 

. Abnormal .. 

564 

223 

U4* 

tf 


Normal .. 

1.031 

86 

1.47) * 

*11 


» Bate p«r 10.000 person-years of observation, 
■KO-OOS. 

Boitbce: BorhaJii, N. O.. at at (42). 




TABLE 14.— 1958 status with respect to heart rate, blood pressure, cigarette 
tmoking, and 10-ycar mortality rates, by cause (1,5-9 men originally age 
4OSS and free of definite coronary heart disease) 

Peoples Gas Co. Study, 1 953—6 J 


1911 rUk factor Status Teo-year mortality. 1953-61 


Heart 

rate 

Cigarette 

araokiog 

Diaatojc 
pres rjr* 

Number 
of era 

AU causes 
Naaber- Kate 

CRD 

Number P.ata 

MB 

NH 

KH 

17* 

20 

»44.3 

1 

'tf.O 

H 

NH 

NH 

45 

< 

114* 

a 

10.4 

NH 

KH 

H 

107 

14 

11IJ 

a 

114 

H 

nh 

E 

49 

a 

221:8 

a 

42.0 

NR 

R 

NH 

4*1 

IT 

llli 

u 

46.* 

H 

a 

NH 

127 

22 

niii 

a 

42.3 

KH 

a 

E 

103 

22 

190.4 

a 

15.0 

; h 

H 

B 

44 

ia 

166.4 

a 

•44 

ATS 



*1.425 

182 

1U-2 

» 

49.4 


4Rate per thoutand. All rate* are age-adjutted by 5-year tie groups to U.S. male population, 
I960. High (H): Heart rate £50: >10 cigarettes per day: diastolic blood pressure >30 mm. He- 
KH U not high; i.e.. b«Mw specified cutting point*. 

*No emoting data available on 4 of the 1.329 men. * * * * 

8o«3tea: fietkaon, D. ft aL (14). 
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^ THE EFFECT OF CESSATION’ OF CICAHETTE 
J ^ SMOKING ON CORONARY HEART DISEASE 
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■ y-fi ■' v'-'.F < A number of epidemiological studies have been concerned with 
^ the CHD incidence and mortality amon* ex-cigarette smokers aa 

■.:•/•;' '* >£":- compared with.current smokers <5/ r 7tf. 85. 90. 35. 172). These 
'<: V ‘r^v^^ »tudies are listed in tabic 15. Table 16 presents the data deri%*ed by 
■ ' "... Cornfield and Mitchell US) from the Dorn Study of U.S. Veterans 

■ -. * tfC iW. 

'SI'S Ex-cigarette smokers show a reduced risk of both myocardial 

^ . F Infarction and death from CHD relative to that of continuing ciga- 

' t: rette smokers. The Pooling Project (AT.) and the Western Collab- 

orative Study Group (J3 2) \ which iad justed for tho other risk fac- 
/ tors of elivatediserum cholesterol 'and blood pressure observed this 

- t .v ; . '.' relationship. Hammond and Garnnkel [76) noted that cessation of 
amoking is accompanied by a relative decrease in risk of death 
v > from CHD within 1 year after stopping, 

■ J : ■ This decreased risk of CHD among ex-smokers further strength¬ 
ens the relationship between smoking and CHD. It must be noted, 
’ ""•• however, that the group of ex-smokors is composed of individuals 

. * who have stopped smoking for a variety of reasons. Those who 

■top because of ill health and!the presence 0 f symptoms are gen¬ 
erally at high risk and can bias the group results in nr*# Hir«n)Mq< 
. wiuae neaithy persons who stop as part of a general concern about 

C their health and may adopt a numbor of sclfiprotative health orac 

tices arc generally at low nsk and can bias the group results in the 
> other direction. Therefore, ex-smokers as a group are not fully 

representative of the entire population of smokers and may have 
limited value in predicting what would happen if largo numbers of 
Cigarette smokers stopped smoking; purely fur self-protect ion Cer 
t*Jn incidence studies, such as the Voo!ing Pro'\at ( 1 V 5 ), were initi- 
■/,.* ■.. . with only clinically healthy individuals. The data from such 

Studies, as well as those from the British phy^cians study, contain 
.F"o»;V ;* «X-smoker data less influenced by these biases. 


Q »«. K.. Hiu. A. o.**»m ;»« 


*k<.^ (C<.~1»4«1* B..1UK MriieM *«~l 
1(53961; 1460*1->C7. Jtoni 6- 1961* 




< 7 B) Hammond. E. C.. CxunNKri., L Coronary hrart diwaae. stroke, and 
\ { J w Sun-m Factor, in the etioloc,. A«hi«. oi E»«ror. m enUl 
W Health 1912):: 1.6T-182,: August 1969 
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/(!«) U.S. PusiiC Health Scsvice. The Health Conseqtw 
1963 Supplement to the 1967 Public Health Service i 

ton, U.S. Department of Health. Educ-a 
Health Service Publicatioa No- 1696. 19C3. 117 pp. 
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Fletcher and .Horn (65) have recently presented data derived 
from the British physicians study of Boll and Hill; Over the past 
10-15 years, cigarette smoking rates amr.ng British physicians 
have declined significantly in (comparison with these of the general 
British population. The information presented by these authors 
concerning all cardiovascular diseases showed that for individuals 
between the apes of 3'# and ol, the a Re-ad justed death rate for CHD 
declined by 6 percent among physicians and rose by 10 percent 
among the male population of England and \Vale3 during the 
period from 1933-57 to 1901-65. 


1971 Page 423 


(HI i Ft-tTCHER, C. Mj„ Hoar*. D. Smoking and health. WHO Chronicle 2t(S) ; 
345-370. Aucust 1970. 
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Hr :h ...' THE CONSTITUTIONAL HYPOTHESIS 

' - ‘ The efTed of smoking on the incidence of CHD has been found 

to be independent of the inrtbence of i the other CHD risk factors. 
When such risk factors as high serum cholesterol (377), increased 
ttood pressure (-V), elevated resting heart rate (23’). physical in¬ 
activity (J75), obesity (J7), and electrocardiographic abnormali¬ 
ties (27) have been controlled, cigarette smokers still show, higher 
rates of CHD than r.ouimokers. 

It has been suggested by some (53. 170) that the relationship 
between cigarette smoking and CHD has a constitutional basis." 
That is people with certain constitutional make-ups are more likely 
to develop CHD. and the same people are more likely to smoke 
cigarettes- This hypothesis maintains that the relitionship between 
- cigarette smoking and CKD is thus largely fortuitous and that the 
significant relationships are between the genetic make-up of the 
Individual and CHD and between the genetic make-up of the indi¬ 
vidual and his becoming a cigarette smoker. Two sets of epidemio¬ 
logic data bear on this hypothesis. 

. It has been maintained that people with a certain temperament 
• " ; are more likely to smoke and also more likely to develop CHD. 
These characteristics have been demonstrated tor those with'the 

Type A behavior pattern of Rosenmann, et al. (359) which is 
characterized by competitiveness, excessive drive, and an enhanced 
sense of time urgency. The prospective study organized by the 
Western Collaborative Group indicates that individuals who ex¬ 
hibit this type of personality are more likely to have or develop 
CHD than those without it (Type B); whether or not they smoke. 
When the incidence rates of CHD are analyzed with respect to 
smoking and personality types (tables A17, A 18) . it is noted that 
in both Type A and Type B individuals the incidence of CHD is 
greater among cigarette smokers than among nonsmokers. This 
research indicates that both personality type, as measured in these 
Studies, and cigarette smoking contribute independently, as risk 
factors to the development of CHD. To what extent such behavior- 
patterns are determined constitutionally or represent acquired 
characteristics is still open to question. 

The other type of research designed to study the genetic hypoth¬ 
esis has mad® use of dhta from registries of twins. Cederlof, 
et al. {37, 38,39, 3,0) have utilized the Twin Registries of Sweden 1 
and the Veterans Follow-Up Agency of the UiS.. National Academy 
of Sciences-National Research Council to investigate the relative 
contributions of heredity and.smoking to cardiovascular and bron¬ 
chopulmonary symptom prevalence. Data 1 obtained by mailed ques¬ 
tionnaires were analyzed for the following characteristics: zy- 
gosity of the same-sex twin pair, urban-rural residence differences, 
smoking concordance, and history of various symptoms. Compari¬ 
sons were made between smoking discordant monozygotic (iden¬ 
tical) pairs and smoking discordant dizygotic (fraternal) pairs, 
and between unmatched twin pairs and matched twin pairs. Smok¬ 
ing discordance has. been .defined somewhat.differently-in various 
reports but. in general; describes twin pairs in which the smoking 
habits differ between the two members of the same twin pair. 




19)' CcoatLOr. K.. Fnisme, U. Joxsson, E.. Kaij, L. Respiratorysymptoms 
V and '"angina pectoris” in twin* with reference to smoking. habit*. 
An epidemiological 1 study with. mailed questionnaire. Archives cf 
Environmental 1 Health 13 (6); 725-737. December 1966. 


rijjy Roscnman, R. H., Friedman, M.. Straus, R.. Worm. M. Kositchek, R. r 
Hahn, W., Wekthessuj*. N. T. A predictive study of coronary heart 
disease. The Western. Collaborative Group Study. Journal ot the 
American Medical Association 189(1} ; 15-22, July 6, 1964. 


tz ) i Cuirw-or, R. The Twih Method in Epidemiological Studies on Ghronte 
' Disease. Institute of Hygiene of the Karol inska Institute, Department 
of Environmental Hygiene of tfce National Institute of Public Health,- 
Department of < Sociology, University of Stockholm, Stockholm, 1956. 
Tlpp. 

<£«} CccEPXor, R., Fluorite. Li., llftl'sco, Z. Cardidvaiculir and respiratory 
symptoms in relation to tobacco smoking. A study on American 
twins. Archives of Environmental Health 1316).: 974-940.4line 1303. 1 
.^0) CCUZALOK, R.. JonSSON, K„ LifNDMAN, T. On the validity of mailed 

1 questionnaires in diagnosing "argina pectoris’’ and •‘bronchitis”. 

Archives of Environmental H*»Uh 13(6); 738-742,: December 1966. 
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» Analyzing the data, obtained from 9,310 Swedish twin pairs 
W2.3 percent of the possible respondents), Cederlof, et at. {SO) 
found that respiratoiy symptoms were more common anionjr smok¬ 
ers in both the unmatched and matched smoking discordant twin 
pair groups. The authors analyzed the data in two distinct man- 
-Tiers. Group A analysis, which did not control for genetic factors 
'Utilized two groups; the first composed of all tile firstborn, and the 
MCond of those listed second on the birth certificates. Group B 
analysis utilized MZ ami DZ twin pairs which were discordant for 
smoking, thereby controlling genetic factors. “Angina pectoris/ 1 as 
defined by a certain pattern of responses to the questionnaire, was 
found to be more prevalent among smokers in Group A, but this 
difference was not present when the data from Group B were an¬ 
alyzed. Males in the first group ■exhibited* a “hvpermorbiditv ratio” 
of 1.6, while those in the second group were found to have one of 
approximately 1.1. The authors concluded that this difference be¬ 
tween the two groups provides better support for the importance 
of constitutional factors as against the importance of cigarette 
amoking in the development of angina pectoris. 

A similar study was done using the responses of 4.379 U.S. Vet¬ 
eran twin pairs (approximately 60 percent of estimated available 
total) who completed the mailed questionnaires (S3). Cederlof, et 
el. found a significantly increased prevalence of chest pain and 
"angina pectoris” among smokers when Group A was analyzed. 
Aualj sis of the smoking-discordant matched twin pairs (Group B) 
revealed no association between smoking and cardiovascular symp¬ 
toms among the monozygotic pairs. The dizygotic pair data did 
Ehow a slight association. The authors concluded that this lack of 
association among the monozygotes and its presence among the 
dizygotes and unmatched pairs strengthens the case fora constitu¬ 
tional hypothesis. 

A major problem in these studies is the small number of cases 
available and, therefore, the statistical instability of the results. 
In the Swedish study, among the 274 monozygote3, only 19 smokers 
and 16 nonsmokers wore classified as having angina pectoris white 
among the 733 dizygotes, 25 smokers and 25 nonsmokers were so 
classified. In neither group was the difference between the prev¬ 
alence ratios found in the Group A analysis and that in the Group: 
B analysis of statistical significance. Analysis of the data on women 
shows a similar lack of significance. 

Similar criticisms may be made of the study which utilized the 
U.S. Veteran Twin Registry. In that study, the authors observed 
that the difference in the prevalence of angina pectoris between 
the low-cigarette-exposure and high-cigarette-exposure dizygotic 
groups was not present among the monozygotes. The authors ques¬ 
tioned whether the excess morbidity associated with cigarette 
smoking found in the dizygotic group was causal as it was not pos¬ 
sible to reproduce the association when studying monozygotic 
smoking-discordant: twin pairs. As noted above, the numbers in this 
study are also small so that the differences in rates do not approach! 
statistical significance. 

Tibblin {128) has questioned the value of a mailed questionnaire 
'■ to diagnose heart disease. The questionnaire as originally con- 
r structed was used and validated by, interview technique alone {157, 
158). Cederlof, et al. (49) conducted a study to determine the 
;T validity of this questionnaire as a mailed instrument by personally 
interviewing and examining 170 of the twin pairs who had replied. 
Of the eight mates who were diagnosed as having “angina pectoris” 
by the questionnaire, four were found to be free of symptoms on 

clinical examination, while among 204 responding negatively, two 
, were found to have angina by clinical criteria. None of the 11 
women who were diagnosed as positive by questionnaire was found 
to be clinically affected, and of the 136 reporting as negative, three 
had symptoms of angina pectoris. 

Other major difficulties associated with these studies include the 
problems of using prevalence data in the investigation of a disease 
(CUD) from which a significant numboi of those affected die 
shortly after the onset of symptoms, the inclusion of ex-smolters 
In the smoking population, and the low numbers of heavy cigarette 
" smokers in the Swedish population. 

" •’' In general, the problems of using twin registries to study the 
^.etiology of cardiovascular disease with mortality and morbidity 
ratios in the neighborhood of 2 to 1 are much more difficult than 
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Tiebun, G. Kommentar tillen svensk tvillmgrundersokning. (Comment 
Oft research on twins in Swedem) Lakartidningen Go (47) : 4634^4653, 
November 20, 19CS. j 

Rose, G. A. The diagnosis of ischaemic heart pain ar.d intermittent 
claudication in field surveys. Bulletin of the World Health Organita- 
tion 27(6): 645-ooS, 15t>2. - H ":. 

Rose, G. A. Chest pain questionnaire. Milbank Memorial Fund Quar- 
. terly 43<2, part 2) : 32-09, April 19654 ♦ , c v 
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ln studying the etiology of bronchopulmonaiy disease in which the 
of the order of magnitude of 4 to 1. 
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/. ’ 1972) and Letters to the Fd> & * ubse( l lient letter by Burch (Lancet 1: 1283, 

^972) and Friberg (Lancet 14 October, ^ 

^ - below. - ■ --- member 197 Z). These are reproduced 


1 


: vV ; 




1 s: 




Wv’.i V>'-. f_'; 


o 


SMOKING AN1) HfcALIH 

to judge from their silence that 
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Arc wc to judge from their silence that Dr. 

•* attics have conceded his case (Jan. 29, p. 243, and 
^ 11 , p. 5S6) ? Is cigarette-smoking rton-lethal ? 

** undoubted positive associations between cigarette 
■-%.%:V: • ^ .^sg and death-rates from various diseases arc not 

^ in origin, an alternative explanation is needed, 
v : "‘7 ,• % ^iing to Fisher, 1 such associations might arise from 

y - . w wtuiional factors. That is to say, one or more of the 

. that predispose to certain forms of smoking might be 

. -.S'V. • ’ • “L ' (tunc as, or linked with, genes that predispose to fatal 

7 / ' ; riers such as lung cancer. In principle, we can dis- 

7 : . V'"-jatc between causal and constitutional hypotheses by 

7 -V.. . ^sjung deaths in series of twins discordant for smoking 

^ The straightforward causal hypothesis predicts 
L‘: • r- ^deaths will occur earlier, on the average, in the smoking 

** i'i )ers of both monozygotic and dizygotic twin pairs. 

. Nconstitutional hypothesis predicts that '* early deaths ** 
l xcur with equal frequency, on the average, among the 
' " ; v V [ligand the non-smoking members of monozygotic 
V pairs: where dizygotic twins arc concerned, smokers 
l suffer an excess frequency of “ early deaths ** over 

-enokers. \y‘ v -• ■ ' . ■ • 

simple test of the two hypotheses is, of course, 
\atcd by the rarity of monozygotic twins discordant 
. • . .> -tmoking habits: only some 20-25% have been found 

** x strikingly discordant. *•* 

- Vipite this obstacle, Friberg et al. 3 have obtained some 
-juing results. They studied deaths among 246 male 
* 126 female monozygotic twin pairs, and in 706 male 
f< -TSl female dizygotic twin pairs appreciably discordant 
** vn-smoker” versus “smoker**; “less exposed’* 

1-us “more exposed”), and born in Sweden between 
{dtnd 1925. Among the dizygotic male twins, deaths 
I,*? recorded over a standard period as follows: 13 of 
‘ r !:** non-exposed and less-exposed ” as compared with 
.7' . 1 the “ smoker and more exposed **. Among dizygotic 

-Vv'.'" ' pairs, deaths were recorded in 18 of the “ non- 

^ x'sed and less-exposed ” and 20 of the “smoker and 
4 rtaposed”. Results for discordant monozygotic twins 
- . \ ' -t very interesting: 14 deaths were recorded among 

r ** non-exposed and less-exposed” men, but only 9 
* veg the “smokers and more exposed 1 *; among the 
- : ' ... 'zn, 4 of the “ non-exposed and less-exposed ” and 6 of 

rimoker and more exposed ” died. Overall, the “ more 
\>vd ” (sexes combined) enjoyed a slight but not signifi- 
r: advantage (18/15) over the “non-exposed and less- 
Aatd ", On a formal statistical test, the difference in mor- 
-n ratios (“ non-exposed and less-exposed ”/“ smoker 
Cnwrc exposed **) between'the sets of monozygotic and 
-~|vxic male twins corroborates the constitutional hypo- 
•*u ind rejects (at the 1-2% level) the causal hypothesis 
tith Yates* correction^ 5-78; 0-01 < p < 0-02). How- 
r, this result needs to be treated with caution because 
« degree of discordance for smoking habits between the 
. . -TOygotic and dizygotic series, although similar, was 

. ■ r . ’Mbly not idcnticall This reservation apart, the indepen- 

Endings of Friberg et al. 3 support Dr. Seltzer. 

‘ * ?ahaps the issue could be put beyond reasonable doubt 

. j. . ' „*■'*/" ^ ■ upplcmcntmt*-the study of Friberg and his colleagues * 

.. 7\ lv, R r1ti * w i Jc sur vev under the aegis, say, of the World 
y Health Organisation l And why should not uie cigarette 

L; ‘manufacturers foot the bill 7 

* ^ ^^Gcnent Infirmary, " .. 

R* I* Burch. 
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SMOKING AND HEALTH 
StR,—Professor Burch *•* calls for a worlJwride twia 
trujy to distinguish between causal and constitutional 
factors in the association between cigarette smoking and 
disorders such as coronary heart-disease and Iur .5 c 1 .nccr. 
^.This proposal is based on the results obtained by I :;berg 
v Ct al . 1 for monozygotic and dizygotic twins which suggest 
* to Friberg and Burch that differences in mortality bc:*«a 
populations cf smokers and non-smokers arc a con see-race 
of differences in genetic and other inherited factors. 

This interpretation of Frlberg’i results it open to ..enl 
critidsans. First, the published data provide no direct ir.fgr ioca 
about differences tn mortality within individual pain cf ‘UU- 
That it, the data only, provide informat.on about death* two 
population*, each member of which happen* to have a r*u * the 
Other population; it i* not stared in how many ir.ttance 'Cth. 
ooe, or no rwm* in a pair have died. Heave, data per: uni 
Companions within twin pain, where one twin serve a* a 
cotuml for the other (which represent* the unique value tht 
type of operiment', are rot available to the reaJeT. Foro 'pie. 
for monoay^otic twins, *hnc bribery observe* appro* 

♦qua! number* of death* foe non-smoker* and smoker via., 
4 ts 5, and 4 v* 6 death*, respectively, for male* and fe: ’e* 1 , 
«K it that, on average, the imeker* died at an ear! ig* 

Sevoc.dly, it must be noted that some cf the reported d- ciy 
represent approximation*, *:nce two croup* of smoki.-.z 
overlap; a ** lev* ex;v*vcd ’* group*.which 11 considered wit 00 - 
•fttoker*, in Jude* smoker* of up to 20 cigarette* per day, w *e*i 
■ ** more exposed’* [roup, which i» conudeTed w:tb *1 
include* lookers of down to 10 cigarette* per day. S-* » 

•pproaJ* dei not provide a dear distinction betwem cat ne* 
of enxnant* *n»kcd. A!*o, the mtra-pair difference* to sr iflf 
exposure might be lest for the cvmoxy^otic than for th- ZT- 
gtx»c pairs, because ofconstitutional factor* which might ace 
Smoking diworhr.cy. 

For these andother reasons, it is appropriate to re-ex 
(he method* of prncnufkiQ inj aiuiyut. A disc* .00 
•long these lines h-is been presented previously.* ^ 

T cnee linking cigarette smoking causally to rarious 
v ates has, for some time, been sufficiently strong to 
*. • .entraxc efforts on reducing or eliminating the hazard 1 
; *:garettc smoking. 4 -* This conclusion doc* not deny 
t. . tact that there remain numerous questions concerning 
action of cigarette smoking, which remain to be solved. 
4 V.e of these is the role of genetic factors which may 
v ntributc to a person taking up various forms of smoking 
0 : contracting individual diseases. A worldw ide twin study, 
- suggested by Professor Burch, would take a number of 
*),c-rv to complete; and since, at present, there is little 
" evidence that such a study would alter the main conclusions 
" concerning the effects of cigarette smoking on health, a 
I’wcr priority should be given to such a study than to 
research on reducing the accepted hazards. 


Dcfu/tirmt of Sutittics, 
fruvmity of Xtircrloo, 
Waterloo, Ontiho, 


U*. H.'Chfvry 
W. F. Foftsts, 


:■/$&&? 

ve-V-^v'3; ‘ 

'?:0yi 


•> 

m 


1971 Page 424 (b) Sfe 

•: . ■■ . 

SMOKING AND JinALTII ’ ' ’ • 

Sir,—I n the comments of Dr. Cherry and Professor 
Forbes (Oct. 14, p. $24) on tlie proposal of Frofcssor 
Burch *•* to embark on v/orldwide twin studies, our report 
from the Swedish registry on mortality in smoking 
discordant monozygotic and dizygotic (wins J is criticised 
to some extent. 

Dr. Cherry ar.d I’rofcssor Forbes point out that the data 
provide no information on what has happen-d within the 
individual pjirs of twins, since it was not Stated in how 
many instances both, one, or no twins in 2 pair had died; 

We agree that such analysis is of importance where a 
substantial number of concordant deaths occur. Concern- 
Ing the crucial group (male twin p-urs born 1001-25); 
pry/ where differences between dizygotic and monozygotic 
. twins were found, however, only one pair in the dizygotic 
‘-; r group (non-smoker,smoker in age-group 1901-10) and one 
■S' ; - pair in the monozygotic group (“less exposed M / 4< more 
£5 exposed " in age-group 1901-10) showed concordant death. 
rr v> ,Thus the findings reported actually refer to deferences 
within individual fjfri of twins. For our future reports, 
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: : when a larger number of concordant deaths can be expected, 
no doubt one should also take the year of death into 
* , ... consideration* At the time of our report 4 such an analysis 
v would cot have been meaning full 

f .:'. •' We appreciate the comments, but when Dr. Cherry and 
■ ; V • ’ Professor Forbes mean that what they pomt out may 

r mvaliJjte our interprcation of the data presrnredi we 
v \ ? 0,1151 disagree. Also, we are surprised about their com- 

- . ments, because already, in a personal letter. Professor 

Forbes received a complete set of data showing the number 
of twins in the mentioned age-groups, divided into 
dizygotic and monozygotic pairs, from which it was easily 
•een in how many instances both, one, or no tw ins in 2 pair 
■ • . had died. 

Dr. Cheny and Professor Forbes are sceptical of Pro- 
' ' feasor Burch's proposal cf worldwide twin studies. One 
reason given is t>nr, ct present, there is little evidence that 
sudh studies would alter the main conclusions concerning 
the effects of cigarette smoking on health. For certain 
V . -.pulmonary dij:asc* (e.g., lung cancer) the causal relation¬ 

ship with cigarette smoking is quite cliar. On the other 
Kind, twin studies might well be of substantial value even 
for these effects—for example, to find out whether certain 
persons tre more susceptible li.an outers to an e:Tea of 
. cigarenc irrckir.g. For other elfccts, includins high mor¬ 
tality in general 2 nd particularly, for example, in coronary 
heart-disease, w e feel that the case 3 gi:nst cigarette smoking 
per *e is cot all that strong and in our opinion international 
collaboration using twins as target populations would be 
extremely useful. The problem in twin studies, even using 
' a population the size of Sweden’s, is to get enough numbers 
ih dilTerent, well-defined smeking discordant groups. We 
sre happy to learn that Dr. Gicrry and Professor Forbes 
do tot live up to their own objections to creating new 
.‘rgistrie*. As can be seen in a recent iuper of theirs/ 
they nate, M A twin study is feeing planned, part!/ 10 
.fivestigate further the obsrr**atiorts, on smoking discordant 
:win%, reported by Friberg et al.** 

- Fia 3 lly,wewuhtop*jintcutthatmtcrnaiion*Icollabora- 
tibo on twin studies should not be carried out wish the sole 
aim of studying e:fcct* of tobacco on health. CertainJy, as 
**a t pci-rej out it «n international s>n?^>ium' on twin 
'.Tmiet m the study of cl^rctuC di lease , 1 in edvociting 
he establ.shment of rew Ur^c-sca'e twin re*r:*tnc*, it 
• isould be recognised du; such reentries coniritutc vaUwble 
national resources for investigations into the causes ind 
prevention cf disease. While lar^c-scale twin studies until 
now have primarily focused on -the health consequences of 
smoking, the twin method has a much broader applicability 
to a large number of medical and 'social problems concerned 
with the interrelationships between environmental agents 
and their impact upon the genetic constitution. The 
importance of these in terreht ion ships was precisely the 
reason for a recent expansion of the Swedish twin registry 
■ in collaboration with the National Environment Protection 
Board to include an additional 15,000 pain born from 
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{69) FniDKRr., L., Ckdriilok, R*., Lunoman, T. # Olsson, H. MorUlit» '-/vi;.; 
smoking discordant monozygotic and dizygotic twins. A study- on W . 
Swedish Twin Registry. Archives of Environmental Health 21(1) : 
SOS-513, October 1070; v-V>”'- ^ 
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«1) Hai.ce/ M„ Harvai d. B., Reid. D. D. A twin study of the influence 
of smoking on morbidity and mortality. Acta Geneticae Mcdicae et 
- . Gemcllologtae 19: 335-33G, 1970. ;.../>!/ 




' More recently, Friberg, et al. (CO) reported on mortality data 
from the Swedish Twin Registry. The authors suggested that part 
of the increased mortality observed among smokers when com¬ 
pared with nonsmokers was not duo to smoking per so but to fac- 
" tors associated with 1 smoking. The %*ery small numbers of total 
'.deaths presently available <47 deaths among 70C dizygotic pairs 
'and-13 deaths among 246 monozygotic pairs) do not provide a sta¬ 
tistically stable base for deriving any conclusions at the present 
time. : 

Hauge, et al. (81) have recently reported on the influence of * 
T smoking on the morbidity and mortality observed in the Danish 
Twin Register. Among 762 monozygotic and same-sexed dizygotic 
twin pairs, angina pectoris was found to be significantly more fre- 
1 tjuent in those cotwins with a higher consumption of tobacco than 
in those with 1 a lower or no consumption. A similar tendency was 
observed for myocardial infarctions but was not of statistical 
significance. ’ V . - ; •• • 

^ Seltzer, who has been a proponent of the constitutional hypothe¬ 
sis, in a recent review of some of the experimental, clinical, and 
pathological data relating smoking and CHD, concluded that the 
evidence from these areas has not “reasonably substantiated” the 
“hypothesis” of the acute effect of cigarette smoking on the coro¬ 
nary circulation, nor has the chronic effect of cigarette smoking on 
the cardiovascular system been shown to be a “clear” and con¬ 
sistent one (170), His views are contrary to those of most re¬ 
searchers in this field. .. 

Although the data from the twin studies are inconclusive with 
regard to a role for genetic factors in heart disease, it would be 
surprising if genetic factors did not play such a role. It is open to 

question whether findings from twin sludies can be used to distin¬ 
guish between the hypothesis that genetic factors govern the level 
Of host susceptibility or resistance to the effects of an exogenous 
.influence such as cigarette smoking and the hypothesis that genetic 
; factors “cause” both heart disease and smoking. 

EXPERIMENTAL STUDIES CONCERNING THE 
^RELATIONSHIP OF CORONARY HEART DISEASE 
-- " * AND SMOKING 


Several areas of interest in cardiovascular pathophysiology have J # \ : 

been investigated in the search for the mechanisms by which ciga- - 

rette smoking contributes to cardiovascular disease, particularly/ p— ' * 

coronary artery disease. Previous Public Health Service Reviews <**'> U^. Public Health Service. The Health Consequences of Smoking. A 

......_. . j j _ . j \ y Public Health Service Review: 19b7i Washington, U.S. Depar:n:ent of 

(19i 9 19~, 193 , IDS) have described in detail and commented on Health* Education, and Welfare, Public Health Service Publication 

the results of experiments by many teams of researchers. no. 163$, 19G7.190 pp. . / 

Central to the discussion which follows is a concept of cardiac / ‘ - 4 r ^w.l 

' physiology which-provides a framework for analysis and under- ^ 

Standing of the \aned research. That concept conceins the dynamic ton, y j. Department of Health* Education, and Welfare, Public 

.balance between myocardial oxygen need and supply. Health Service Publication No. 1696-2,1963. 93 pp. 

'•.'■.'Cardiovascular Effects of Cigarette Smoke and Nicotine \ ^jory sur^on'General ofThe^f/ii 

. lee. it o r\... OIIC xiea.th Serv- 


70) Seltzer, C. C. The effect of cigarette smoking on coronary heart dis¬ 
ease. Where do we stand now? Archives of Environmental Health 
; 20(3) : 418-123, March 1970. r 


; CARDIOVASCULAR EFFECTS OF CIGARETTE SMOKE AND NICOTINE 

_ The inhalation of tobacco smoke or the parenteral administra¬ 
tion of nicotine has been found by many researchers to be asso- 
’ ciated with a number of specific acute cardiovascular responses. 
These responses Have been'observed in human as well as animal 
subjects, including increased heart rate, blood pressure, cardiac 
.. output, stroke volume, velocity of contraction, myocardial contrac¬ 
tile force, myocardial oxygen consumption, arrhythmia formation, 

. and electrocardiographic or ballistocardiographic changes (tables 
A 20 to A22). The effect of these responses on coronary blo.od j flow 
.. will be discussed in a following section. 

That the acute effects observed following the inhalation of ciga- 
‘ rette smoke are due primarily to the nicotine present in the smoke 
may be seen in the results of a number of experiments. In humans, 
Irving, and Yamamota (80) and Von Ahn (202) duplicated the 

effects of cigaretto smoking by the administration of nicotine intra¬ 
venously. Similar results in animals were noted by Kien and 
Sherrod (112). . 


Ice. W« hin5ton . U.S. repent of kluLZZ /nd We'C/ 

Public Health Service Publication No. 1103, 1964. 387 pp. 
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(W) Irving, D. \V., Yamamoto. T. Cigarette jmok*^ and cardiac output. 

British Heart.Journal 25: 126-132. 1963. 

\Z0~) Von A 11 n, B. Tobacco smoking, the eltcttgnaH, —-j m# and angina pec- 
torts. Annals of the New York Academy of 90(1) : 190-198, 

September 27, 1960. . - .. 
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Constitutional Hypothesis. The document has answered: (170) Seltzer 
by stating that his views are contrary to those of most researchers in this 
field. The article is reproduced in its entirety. 


The Effect of 
Cigarette Smoking 
on Coronary 
Heart Disease 

Where Do We Stand Now? 

Carl C. Seltzer, PhD , Boston 

It IS AN ESTABLISHED observation 
that there is a statistically significant asso¬ 
ciation of cigarette smokers and increased 
mortality and morbidity from coronary 
heart disease (CHD) in men. It forms the 
basic springboard for public health warnings 
as to the health hazards of cigarette smok¬ 
ing and CHD. Hut it docs not tell us how 
smoking causes or precipitates a death from 
CHD,.or if indeed it docs. The most such an 
observation can do is to demonstrate the 
existence of a relationship; it cannot estab¬ 
lish any existing relationship as a causal 
one. For this, it is necessary to derive bio- 

Rtroivcri for publication tx-pt 20. 3909; accepted 

Oct 8. 

From the I> f'-utmvnt of Nutrition, Harvard 
School cf I’uhlioKt-iltii. Ii;».ton. 

Reprint to Huntington Ave, IkMon 

02115 (Ur. S-U/er). 


logical inferences from other evidence, jxtlh- 
ological, clinical, experimental, as well as 
epidemiological. What follows is an analysis 
as to where wc ore now with respect to the 
biological inferences, and not necessarily 
where we will be in the future, since all the 
facts arc not yet in and many of the conclu¬ 
sions and concepts will need more documen¬ 
tation, * 

A convenient starting point is the Sur¬ 
geon General's Advisory Committee's Re¬ 
port of 1964. After considering all the avail¬ 
able information on smoking and CHD, the 
committee concluded that “male cigarette 
smokers have a higher death rate from coro¬ 
nary artery disease than non-smoking males, 
but it is not clear that the association ha* 
causal significance. Ml However, since 1994 
there has accumulated a considerable both/ 
of data bearing on this area of concern, ami 
it is from this additional evidence that w- 
can best judge where we now stand on th - 
effect of smoking on CHD. Epidemiologies , 
pathological^ e.\jx>rimcntal, and clinical cv ! 
donee will be examined in turn. 

Epidemiological Evidence 

Recently, I reviewed the new epidemiolog¬ 
ical evidence. 2 The conclusion of the Sur 
goon General's 1964 report that male ciga 
rette smokers have a higher death rate from 
CHD than men who do not smoke has t»cen 
confirmer! in the new studies- published since 
the report was issued. Prospective studies of 
smoking and death; rate gave a median 1 mor 
billy ratio (current cigarette smokers l 
non^mokers) of 1.7, with no appreciable c 
cess in deaths among cigar end pijv smo: 
ers. Angina fH-ctorls, which repres<*nts al?ot 
20% of all manifestations: of CHD, was f« 
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t.e most part found to bo unrelated to ciga- 
i ite. smoking. Significantly, duration of cig- 
t vttc smoking was found to bo unnssociatcd 
v ith excess CHD mortality, and conflicting 
results were obtained with regard to the 
eject of cigarette smoko inhalation. There 
also were a number of inconsistencies and 
inversions in reports of a consistent, rising 
gradient of CHD mortality with increasing 
amounts of cigarettes smoked. Those who 
smoked the most cigarettes had higher CHD 
rates than those y.ho smoked the least, but 
the disease rates of the those smoking inter¬ 
mediate amounts were almost invariably the 
same or lower than those of those who 
smoked the least. The data dealing with 
discontinuance of smoking gave conlrnctory 

and inconsistent findings and reflected on ris, and with the decreased statistical asso- 
the problem of drawing valid conclusions ciation of cigarette smoking and CHD in 
from such data in exsmokers. In sum ti collhb older subjects. The evidence, then, for a 
eral epidemiological evidence related to rea- long-term effect of cigarette smoking con- 
sonable mechanisms was found to be weak, tributing to excess CHD through a process 
negative, or nonsupporlive. of augmentation of atherosclerosis is not 

This in no way obviates the basic observa- clear-cut, and is inconsistent with other por¬ 
tion that cigarette smokers show excessanor- tinent information, 
tality and disability from CHD, including 

sudden death. This observation still stands Clinical and Experimental Evidence 

and commands attention and explanation. It 

means that the collateral epidemiological cv- This section deals with the acute effects of 
idence is not supportive with respect to cigarette smoking. These effects rather than 
CHD as similar evidence is for smoking and the possible long-term effects of smoking are 
other diseases, such ns lung cancer and the present major basis of suspicion of harm 
chronic bronchitis. to the cardiovascular systemd’" Of the vari¬ 

ous components of tobacco smokewith acute 
Pathological Evidence pharmacologic effects, the focus until re¬ 

cently was almost exclusively on nicotine. 
It has been hypothesized that cigarette Lately, other constituents of tobacco smoke, 
smoking has a long-term effect on CHD principally carbon monoxide, have also been 
through a cumulative process of augmonta- receiving attention. 

tion of aIhorogenesis. 3 The studios of Auer- Much is known concerning the acute car- 
back ct al l and Strong et al** in hospital diovascular effects of nicotine in man and 
autopsy cases found advanced degrees of ex]K*rimental animals. In low concentra- 
atherosclcrosis to bo higher among cigarette tions, nicotine stimulates the sympathetic 
smokers than among nonsmokers and in- and parasympathetic ganglia, and in high 
creased With amount of smoking. concentrations, paralyses them. Thus, nico- 

In more recentstudies of jKipulations like- tine can cnii-e liberation of catecholamines 
ly to be s'*h'cUd l for arterial disease or from the adrenal medulla. Nicotine can also 
smoking habit. Vied and associates* found have n sympathomimetic effect by causing 
"no relationship li*'tween atherosclerotic le- the discharge of epinephrine and noropi- 
sions and the use of tobacco** in an autopsy nephrine from chromaffin ccdls in various 
study of violent deaths mges 10 to 70 tissues, and in addition, can produce effects 
years). In another study of violent deaths reffexly by stimulating the c homo receptors 
among con-ecu live accident victims (ages 16 of the carotid and aortic bodies. The net 
to 49 years) Henson and Galindo t written results are transient, noncumulative, reversi- 


communication, Jan 19GS) found no signif¬ 
icant differences in amount and type of 
atherosclerosis between smokers and non- 
smokers. As noted by \V. Kanncl, MD (oral 
communication, August 19GD); the autopsy 
series of the Framingham Study shows no 
correlation of degree of uncomplicated coro¬ 
nary artery' atherosclerosis and the antece¬ 
dent premorbid cigarette smoking habit. 

That cigarette smoking has a chronic or 
cumulative effect leading to advanced de¬ 
grees of at hero genesis is, also, inconsistent 
with several established observations: that 
duration of cigarette smoking is not associ¬ 
ated with excess deaths from CHD, : 11 with 
the lack of uniform evidence of an associa¬ 
tion of cigarette smoking with angina pccto- 




■TvC v ■ 



1005050739 




420 


ct(;.\m:rn' s\u>Ki\T,--sf:!.TZM: 


1971 Page 425 (c) ^ 



Me incrra^s In heart rate; cardiacoutput. 
iV, cardiac work; systolic Mood pressure; 
and in rate and depth of breathing 

The Surgeon General’s l£h>4 committee 
reviewed and analyzed! the large body of 
data availhble to them on the acute eflfr'Cts 
of cigarette smoking and found “no unique 
cardiovascular effects” were demonstrated to 
“seem likely to account for the observed 
association of cigarette smoking with an in* 
creased incidence of coronary disease.*' 1 The 
conclusions were bsiscd on the effects of 
nicotine; carbon monoxide was not consid¬ 
ered. 

Since then there has accumulated a con¬ 
siderable amount of additional experimental 
material. These data have led the Public 
Health Service to advance the theoretical 
concept of mechanisms, whereby ",. . in the 
presence of impaired coronary circulation 
due to coronary heart disease, cigarette 
smoking may ‘trigger* myocardial oxygen 
deficits of critical degree” leading to my¬ 
ocardial infarction and sudden death. 10 

Lot us examine the more important of 
these mechanisms. This can be done best by 
posing a number of questions and attempt¬ 
ing to answer them on the basis of the 
present evidence, 

1. Docs cigarette smoking "trigger’* or 
"contribute to” increased incidence of acute 
myocardial infarction or sudden death 
through critical reductions in coronary nu¬ 
trient capillary blood flow? The evidence 
that it could rests on the observations that 
cigarette smoking creates increased my¬ 
ocardial oxygen demands owing to the nieo- 
tinc-induced catecholamine eflect, and that 
while in normal persons the response is a 
compensatory increase in coronary blood 
flow, in some CHD patients, the compensa¬ 
tory increase in blood flow is absent. 11 The 
problem then rests on how critical is the 
absence of compensatory increase in coro¬ 
nary" blood, flow in persons with already 
impaired corun ary circulation, in the light of 
differences in amount and frequency of 
smoking, of the condition and activity level 
of the patient, and considering that the 
effects of smoking are transient and non cu¬ 
mulative. The evidence on these points is 
not yet available;: the question is challenging 
and remains to bo answered. 

2. Does cigarette smoking "trigger”* my- 


ocardia! oxygen deficit of a critical d. ;riv 
through "tlso impairment, of coronary ?—x >i 
as a result of the increased blood vir:o-dey 
associat'd with hyi>orHpemia and hcm*von- 
cent ration” 10 It has been reported ihat 
hornoconcentrnlion occurs hath in cig uetto 
smokers and in patients with myocardial 
infarction, and that increased fatty acids 
increase the force necessary to "shear” 
blood. However, conflicting results hive 
been obtained with respect to hemocoucen- 
tration in ixjrsons with CHD.f-- 11 The con¬ 
cepts of viscosity of blood ns influenced by 
rate of shear and hematocrit value are pres¬ 
ently, as Burch and DePnrquale 14 point out, 
"higliiy speculative.” The whole question is 
exceedingly complex. There are no data di¬ 
rectly relating smoking to fatal CHD events 
through measurable increased blood viscosity 
in patients with CHD. This interesting con¬ 
cept is* still hyj>othetical and without docu¬ 
mentation. 

3. Does cigarette smoking, by a catechol¬ 
amine eflect, "trigger” myocardial oxygen 
deficit of a critical degree through "the in¬ 
crease of myocardial wall tension and veloc¬ 
ity of contraction?” 10 That nicotine or ciga¬ 
rette smoking or both, agument heart muscle 
contractility and consequently increase my¬ 
ocardial oxygen need* is consistent with tlv 
evidence. The extent of the. increase in oxy¬ 
gen demand, however, is imperfectly known 
and dependent on factors involved in de¬ 
complex ity of myocardial energetics and ns 
cotine absorption. Where, when, in wha* 
circumstances are the levels of oxygen re 
quiremrnts occasioned by increased my 
ocardial contractility not met? The answe* 
to the question is still to come. 

4. Does cigarette smoking "trigger” my 
ocardial oxygen deficit of a critical degree 
"through a predisj^-sition to acute arrhyth¬ 
mias as a consequence of harmful neurogen¬ 
ic reflexes or catecholamine release?” 10 Sup¬ 
port for this hypothesis comes, in part, fron; 
experimentalstudies in dogs in which direct 
ndministration of nicotine induced varying 
effects on the complicated neural and hu¬ 
moral mechanisms affect heart rate and 
rhythm, and an enhancement of Purkinj 
fiber "mitomaticity,” 13 ^ Webb ct ah 
showed, following bipolar ventricular elec 
trode stimulation of dogs, a postfe.-qousc to 
cigarette smoking in which hrmody.naniii 
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t inges quickly returned to normal, and the 
f. -dilation threshold declined slowly and 
c-.enlually fell below threshold bnreline. As 
f..r as studies in humans arc concerned; 
there appear to be no hard facts on this 
subject, no conclusive evidence that cigarette 
: moking precipitates “serious, life-threaten¬ 
ing arrhythmias.*' Hut since arrhythmias can 
lead to clinical disability and death it is 
important that this subject be thoroughly 
investigated. 

5. Does cigarette smoking lead to throm¬ 
bus formation? In the presence of impaired 
coronary artery circulation, does cigarette 
smoking “trigger" myocardial oxygen deficit 
of a critical degree through an increase in 
platelet adhesiveness? 

Helpful reviews of the literature on smok¬ 
ing and thrombosis have been provided by 
Murphy and Mustard; 1 s - ,:> and again most 
recently by Murphy.- 0 These authore find 
no satisfactory answer to the question, “Does 
smoking lead to thrombus formation?’* They 
note that the experimental approach with 
laboratory animals is replete with difficulties 
In simulating human cigare tte smoking, and 
that the assessment of thrombosis is a prob¬ 
lem since the techniques used do not repre¬ 
sent thrombosis but clotting of shed blood. 
The problem of microthronibi is even more 
difficult. 

Murphy and Mustard note that actual 
experimental work in connection with smok¬ 
ing and thrombus formation is scanty, and 
consider inconclusive the results of Engel berg 
and Futlorman. 22 who . used the Chandler 
loop, in which a sipiificant reduction in 
thrombus formation time was reported in 
some subjects after they smoked two ciga- 
Tcltcs. In answer to the question, “Which 
constituents in tobacco smoke arc producing 
the effect?’* Murphy-and 1 Mustard state that 
there is “cmharrnstngly little information" 
and no formal conclusions can be drawn. 
They note that the evidence at present is 
circumstantial while they indicate that “ni¬ 
cotine may he responsible.” After considera¬ 
tion of the studies relating the platelet, arte¬ 
rial wall, coagulation; and fibrinolysis to 
thrombogencsis, tho reviewers conclude: 

The evidence, *o fnr. suggest!, tho tentative 
conclusion tliat snicking ia o*-oci:ifc<I with n 
transient increase in li*ndeiicy to fenn thrombi 
ond thi* r»>ult could U.* largely explained by llu* 


release of cndugenccfus epinephrine by absorbed 
nicotine. 

Studies of Spain et al :i and Engejbcrg 
and Futterman 72 do nit support the sugges¬ 
tion that cigarette smoking may precipitate 
acute coronary artery events by altering the 
blood coagulability as a result of stimulation 
to catecholamine production and free fatty 
acid mobilization. 

Because of the difficulty of studying 
thrombus formation in man, special empha¬ 
sis has been placed on blood coagulation, 
even though coagulation and thrombus for¬ 
mation are not identical. In studying possi¬ 
ble smoking effects on thrombus formation 
in man; observers have relied heavily on in 
vitro phenomena with the attendant prob¬ 
lems of experimental control and of trans¬ 
posing in vitro results to intact man. It is 
possible that clotting may be the least im¬ 
portant mechanism in the thrombotic de¬ 
velopment, and that thrombosis will only 
occur when vessel damage is present and 
when there is decreased flow through vaso¬ 
constriction. 

At the present state of our knowledge, it 
is possible that release of endogencous epi¬ 
nephrine through nicotine absorption may 
produce transient increases in platelet ag¬ 
gregation in some persons. But this evidence 
is confounded with factors inherent in the 
nature of the experiments and in man’s 
great variation and unique homeostatic pro¬ 
pensities. Even if experimental methods and 
designwere adequate, the question of smok¬ 
ing and thrombus formation would still re¬ 
main an extremely difficult problem. From 
the evidence now available, no firm conclu¬ 
sion is passible that cigarette smoking so 
affects the thrombus forming process in hu¬ 
man blood as to account for a portion of the 
excess deaths from CHD that occur in ciga¬ 
rette smokers. 

6. Does tire carbon monoxide constituent 
of cigarette smoke result in or contribute to 
increased myocardial infarction or sudden 
death either in normal individuals or in 
persons with already impaired coronary’ cir¬ 
culation due to Cl ID? 

Studies have shown that the carbon mon¬ 
oxide constituent of cigarette smoke docs 
effect increases (2 % to 10%) in the levels 
of cnrhoxyhcrnoglobm fCOHb) saturation 
when heavy cigarette smokers one! nonsmok- 
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crs wore compared, with.the cnnstxiuent dis¬ 
placement of oxyhomoglobim In addition, 
carlvtv monoxide cflt'cts a shift to the left of 
the oxygen-hemoglobin dis-ocintion curve, 
which may result in a d«*creased release of 
oxygen at the tissue level.-* 

On the whole, experimental and clinical 
investigations bearing on this question are 
few. The most salient work in this area has 
been performed by Ayres and associates.- 1 
In 2G human subjects before and after car¬ 
bon monoxide inhalation, these investigators 
found no significant change in oxygen ten¬ 
sion. In another experiment, after exposure 
to carbon monoxide, coronary blood f.ow 
increased significantly in seven non-CHD 
patient* but not in four patients with arte- 
riographicnlly proven CHD. In the patients 
with CHD, myocardial Llctiite and pyruvate 
' extraction decreased or shifted to actual pro¬ 
duction, suggesting anaerobic metabolism. 

If carbon monoxide does in fact apprecia¬ 
bly decrease oxygen * extraction at the 
myocardial level, (ho matter of oxygen com 
_ sumption may hinge on the extent of in¬ 
crease in coronary blood flow irv normal per¬ 
son?, while in persons with diseased coro¬ 
llary arteries, the increase in blood flow is 
slight or absent. Hence, it may be a question 
of the ultimate balance of these opposing 
forces. In normal persons, there Is the pre¬ 
sumption that the increased coronary blood 
flow more than matches the presumed de- 
, crease in oxygen extraction* Whether or not 
this fails to occur In patients with obvious 
CHD, to such an extent as to "trigger” a 
coronary event is as yet unknown and much 
work remains to be done in this area. 

Summary 

Where do we now stand? Certain facts are 
dear. It js clear that there is a higher mor¬ 
tality rate from cardiovascular! disease in 
cigarette smokers than in nonsmokers. The 
epidemiological evidence about duration of 
smoking, inhalation,; amount of smoking, 
and stopping smoking has In-cn shown to lx? 
inconclusive or less supportive with respect 
to CHD than for smoking and other diseases. 
A chronic effect of cigarette smoking' is 
liot clear and is inconsistent with other in¬ 
formation* As far as ao^o eflr^ct- are con-. 
Cerned, a wriVsof physiological mechanisms 
have been advanced whereby cigarette 


smoking could trigger myocardial o. .gen 
deficits of a critical degree in the presei oof 
impaired coronary circulation due to ( HD. 
This hyj>o thesis has not boon reasc: ably 
substantiated. Some of the evidence is pro¬ 
vocative, but In many instances the hypoth¬ 
esized mechanisms are inadequately t‘i*cu- 
mented or not document! d at all. 

The statistical association of higher mor¬ 
tality from CHD in cigarette smokers ..-till 
remains to bo explained: An explanation 
may lie in a constitutional and genetic pre¬ 
disposition both to cigarette smoking and 
CHD. A genetic factor in the etiology of 
CHD is well accepted, and there is a grow¬ 
ing body of evidence that smokers arc dif¬ 
ferent from noa<mokcrs in a large variety- 
of biological ways and behavioral patterns, 
including “style of life. ,, -*'*-' ;i If smokers show 
a greater tendency toward heart disease 
than nonsmokers because they are different 
kinds of people than nonsmokers—more vul¬ 
nerable constitutional types—this could ex¬ 
plain the comparatively low degree of asso¬ 
ciation f mortality ratio of 1.7) of excess 
heart disease among cigarette smokers. At 
present, this has not been fully established. 
More research in this area is vitally neces¬ 
sary. 

The Surgeon General's Advisory Commit¬ 
tee's Report cn "Smoking and Health” con¬ 
cluded in 1234 that "male cigarette smokers 
have a higher death rate from coronary 
heart disease than nonsmoking males, but i* 
is not clear that the association has causa? 
significance.” 1 I l>elievo this is where, we stil- 
stand. 

Wc arc mindful Hint absolute proof i? 
unattainable. We arc also mindful, however, 
of 11 ic hazards of Inadequate knowledge. 
More work must be done and new informa¬ 
tion gathered until the crucial questions are 
illuminated. 

Assuredly, this opinion cannot be satisfy¬ 
ing to those readers who are seeking a yes 
and no answer to the question whether or 
not cigarette smoking carries a serious risk 
of CHD. Fair-minded pers/uTs: will concede 
that this opinion is mainly due to the unsat-. 
isfaclory slate of the evidence, which only 
time and more intrusive study will resolve. 

Him v.ui l»v llitf Kurtl 

h niTiJ. T»..' Itint* li v | X pufiitH nt <»f Nulfi* 
t*oo. Ii.mAnJ S lx*i| of public Hr.illb, IfcKlfWV 




1005050742 




1971 Page 425 (f) 


at;Aitmru suoKi-xc—sM.rzMt 


42.1 


References 


I. •'Smoking Rrwl Health." in Report of (hr Adri¬ 
an v ConirzitWe to the Sursean General, US TVpt of 
Hi -lib. KiUunlion and : Welfare, Public Health S*rv- 

N 

_ ScU/er, G.C.: An Evaluation of the KiTcct of 
K .oking on Coronary Heart Disease: I. Epidtumo- 
K-icnl Evidence, JAMA , 23;J:l!«-*2Q9 (Jun 15) EVA 

X The Health Consequences of Smoking, sup pi, 
jrttl'liratjnrt 1691, Public Health Service. 1907. 

■I. Auerbach, O.; Hammond, K.C.; nnd Gortinkel, 
1;: Smoking in Relation to Atheroscl^rods of the 
Coronary Arteries*. AVu* ling J ^{cd 273:775-779 
tUt) 4955. * 

A Strong, J7P„ et a!: RrhilioTUship Between Ciga- 
l*4te Smoking Habits and Coronary Atherosclerosis 
Disease, abstracted, Circulation, 34(suppl 

3is3i, 1966, 

Ck Vie!, B.; Dono^o, S.; »nd Salcedo, Di: Coronary 
Alherc*cWo«M in Persons Dying Violently, Arch 
intern Med 122:97-103 (An-) 196* 

7. Doyle, J.T., et al: The Relationship of Ciga¬ 

rette Smoking to Co:unary* Heart Disease: The 
Second Kepx>rt of the Combined Experience of the 
Albany, NY. and Framingham, Mass, Studies, 
JAMA llXc 7) 19C4. 

8. Kalin, H.A.: “The Do«ii Study of Smoking and 
Mortality Among US Veterans: iteport on S J T 
Years of Observation, Hat Cancer Inst Monog 19:1- 
125 (Jan) 1950. 

9- Best, E.WJI, et al; Summary of a Canadian 
Study of Smoking and Health, Canad Med A-<soC J 
96:1104-1103 (April) 19:7. 

10- The Health Consequences of Smoking, supple¬ 
ment, Public Health Service publication 10913, Rub- 
lie Health Service, lf-68: 

II. I3in$, lt.J:; Cohen, A.; and IHuomchcn, G.: 
“Tobacco Alkaloids and Circulation," in Tohocco 
Alkaloids and Related Compound*, Proceeding* of 
the fourth International Sym^isium, Wcnmr-Grcn 
Center, Stockholm, February IGof, New York: Pcr- 
gamon Press Inc., 19k', p 211. 

12- Conley, CD, et b!: Hematocrit Values in 
Coronary Artery' Disease, Arch Intern Med 113:170- 
176 (Pvb) 1964, 

IX Me Donough. .Mb, ct nt: The Kolalion-hip of 
Hematocrit to Cardiovascular States of Health in 
the Negro and White Population* of Evans County, 
Georg is, J Ckrvn Di* 1 *243-257, 1965. 


14. ttuirli. G.K.. and IXlWpiale. N P.7 The 
Hematocrit- in Patients. With Myocardial Infarction, 
JAMA lhO ul-65 (April 7) li*02. 

1-5. Nadeau. R.A-, and Jnm^s T.N.: Effects of 
Nicotine on Heart 1 Unto Studies by Direct Perfusion 
of'Sinus Node, Amcr J Ph\Pud 212:9U l 916 (April) 
itHir. 

16. Green^jxm, K.; Knot-be!. S.B.; and FLsch, G.: 
KtTect ol Nicotine Upon Human and Omine Cnrdi.sc 
Action Potential and Contractile Shite, abstracted. 
Project for lie search on Tobacco end Health 1964~ 
I95S: Rej^ort to the Profession and Abstracts of 
Grants, Chicago, AMA-F.RF, June 1933, p 24, 

17. Webb, W.R.; Wax. SO.; and Sugg. WJL: 
Cigarette Siitoke and Fibrillation IhreNhold in Dogs, 
abstracted, Clin Pen 16:74 (Jan) 1968. 

18. Murphy; E.A., and Mu.Urd, J.F.: Tobacco 
and Tlimmljods, Amer J Public Health 56:1001- 
1073 (July) 1966. 

19. Murphy, E.A., and Mustard: J.F.: Smoking 
and Thrombosis, Nat Cancer Inst Monogr 28:47-53 
(June) J95S. 

20 . Murphy. EkA.; 'Thrombozyten. Thrombose 
ond Gcriuuung," in H. Sliicvelbeih (edi): Nikotin, 
Plusrniakologic und Taxikologie des Tcbckrcuches, 
Stuttgart, Germany: Georg Thiome Vcrl*gf, 1955, pp 
139-154. 

21. Spain, D.M., et al: Sudden Death Dvie to 
Coronary Atherosclerotic Heart Disease: Age, 
Smoking Habit ft. and Recent Tlirombi, JAMA 
207:1X17-1X19 (Feb 17) 19*,9. 

22 . Engelberir. H- and Futtcrnun, M-: Cigarette 
Smoking and Thrombotic Coagulation of Human 
Blood, Arch Knitron Health 1 l:2t>3-270 (Feb) 1267. 

23- Astrup, P-. et air The Effect of Tobacco 
Smoking on the DIs.s<k i.dicn Curve of Oxyhemo¬ 
globin, Scand J Clin Lcb Invest 18;450-437^ 1056. 

24. Ayrtft S.M., et al: Systemic and Myocardial 
hemodynamic Responses to Relatively Small Ccn- 
centratibri-: of C«tboxhcmo,;lobln (COHB), Arch 
FmaVon Health ^ 18:099-709 (April) 19*»D. 

25. Selt/er, CC-: ConDtiUilion ond Heredity in 
Ridation to Tobacco Smoking, Ann NY Acad Sci 
142:322- 370 < kDn h > 1 f-J 7. 

2*1. 3Eon’-vs. CB.: On Ci^nretto Smoking, Coro¬ 
nary Heart Disease, and the Genetic Hypothecs, 
Johns Hopkins Med J l*22:(j?-76, VXA 


•3f' 


Source: https://www.industrydocumehts7i 


- ..V ; ! M 



1005050743 






1971 Page .426 ■■ v 

(iJM) XlKN, G. A., Shekhod, T. R. Action of nicotine and'smoking on coroftnry x «' 


“ The mechanism by which cigarette smoko and hcncc nicotine in- circulation and myocardial oxygen utilization. Annals of the New 

duces these changes has been of interest to numerous investigators. — VJXW VtV!™,Yt™. $j^r> 

Xt:‘ -Nicotine has tong been known as a stimulator of both sympathetic '_V' ??&&&; 

r and parasynipathetic ganglia. Research Has centered,,therefore, on ‘ 

. t. .- the function of catecholamines, mainly epinephrine and norepi- ‘ ' ' ^ 1 ; 

Bcphrine, as mediators, of these responses. Using isolated rabbit - . - ; -y^0u 

J . Atrial myocardium. Burn and Rand (JJ) noted that the prior ad- Burn Ji H.. Rand, M. J. Action of nicotine on the heart. British Medi- 

ministration of reserpim* to the perfusate blocked the increased ca ourna A * 137-130, January 18, 1958. , 

T T'. V . fate and amplitude of contraction seen following the administra- ‘ 

\ tion of nicotine. West, et aU (20S) showed that the in vivo cardiac {208) West, J. W., Guzman, S. V„ Belltti, S. Cardiac effects of :ntracoro- 

- f,‘ stimulating effect of nicotine was blocked by tetraethylammonium - nary arterial injections of nicotine. Circulation Research 6: 3Slk-335 

chloride. Leaders and Long (i-5), Romero and Talesnlk (156), — May 1<J58 - * . 

and, more recently, Ross and B’.osa (ISO) have all' dijnusnstrated <*££>* F ; E - Lose, J. P. Action of nicotine on <-oronary trasevlar re- “ 

.. . ... . . , . , - sistance in dogs. American Journal of Physiology 203(4); C21-625. 

this blockade irv animals using agents such as pentolmium, hexa- October 196* ...... ' 

methonium^ guanethidine, and reserpine. ' (rn) Romero, T., Talesnik, J. Influence of nicotine on. the coronary circuit* 

: More direct evidence of the catecholamine-releasing effect of .tion of the isolated h«art of the cat. Journal of Pharmacy and Phar- 

. nicotine has been found by Watts (202) and Westfall, et ah (£09, macolcgy 10(5): 322-323, 1967. • .: , ' . 

210, 211) (table A22). Among animal subjects, nicotine adminis- U<> 0 > Ross, G., Rifs a, M. I. The effect of nicotine on the coronary circulation 

-V. tration and the inhalation of the smoke of standard cigarettes^ — XJ ?* doff 'n‘Tl , ‘^rk Can (V !I ^ ar f Jo ’ Jrn31 <9(1)4 9*-lft2 f January-1970 j 

*. . . . , , . . ^T'VJ) Watts, D. T. The etlect of nicotine and smoking on the secretion ct epi- 

caused significant increases m peripheral arterial epinephrine lev--— nephrjne . Annah , f . the x« w York Academy of Science* 90(1): 74-. 
els, while cornsilk cigarette smoke inhalation evoked no such .80, September 27, i960j • * v ;. 

’ change. In humans, cigarette smoking was found to be associated iS0S ) : -\ v ~ TyXLU T ~ c ; Cipolloki, P.'b:. Edmwndo wicz, A. C. Infiucnce ef 
With a significant increase in urinary epinephrine excretion. *;-^ propranolol on hemodynamic changes and plasma catecholamine levels 

[ “■ .The source Of these nicotine-released catecholamines, particu- - following cigarette smoking and nicotine. Proceedings of the Society 

larly those which mediate the immediate and local cardiac re- , ; for Experimental Biology and Medicine 123: 174-173, 1966. * 

sponses to intracoronary injections of nicotine, is felt to be the West pall, T. C., Watts, D. T. Effect of cigarette smoke on epinephrine 

myocardial chroma^,. <JB, 1 an. The more wldcaprc.d . 


secretion in the deg. Proceedings of the Society for Experimental Ec¬ 
ology and Medicine 112(4) : 843-847, April 1963. . - 


effects are most probably mediated by hormones released from the (m) Westfall, T. C.. Watts' D. T. CAt.chda.nine excrctionin smokers and 


I adrenal gland. nonsmokers. Journatof Applied Physiology 19(1): 40-12, January 

According to recent research of Saphir and Rapaport, catechol- 1964. 

amine release may not be the sole mediator of these responses - •' . *■ . V'" 

(J^5). These investigators reported that intra-arterial injections ti66) Sapiiih, H., Rapaport^ E. Cardiovascular responses of the cat to mesen- 
of nicotine into the mesenteric circulation of cats were followed teric intraarterial administration of nicotine, cyanide and venous 

•within 1 to 2 seconds by enhanced myocardial performance, in- * Wood - Circulation Research 25(6): 713-721, December 1969. . . 

creased left ventricular systolic pressure, : and: increasedi systemic ' . . ; - ■ 

resistance. Sectioning of the mesenteric afferent nerves led to a 
diminished response. The authors concluded that the cardiovascu- 
lar response to nicotine may also be neurogenic in nature. Nadeau 

and James (1*2) injected nicotine directly into the sinus node Nadeau, R. A., James, T. N. Effects of nicotine on heart rate studied 

artery of dogs and noted an initial bradycardia, due probably to ' 1 p " , "* io . n node - American Journ;l1 of 

direct vagal stimulation, followed by tachycardia, due probably to - * * pr ‘ /* , .. i" * .5, . 

catecholamine release. * ' ? 

That the presence of nicotine may predispose the myocardium, ' . ' ' : ’’-; 

: .particularly a hypoxic or previously damaged myocardium* to ar- * ‘ ; 

■rrnythmia formation is suggested by the research^ Balazs, et al V <^ E . aJUS . T .. 0 iit *k E . S., Cummincs, J. R.. Noble. J. F. Ventricular 
4 Jd), Bcllet, et al. and Greenspan, et al. (.*■#).• Ealazs extrasystoles induced by epinephrine, nicotine, ethanol, and vaso- 

‘ . uuced myocardial lesions in dogs either by pretreatment with iso- pressin in dogs with myocardial lesions. Toxicology and Applied 

protercnol or ligation of the anterior descending coronary artery. Pharmacology 15(1}: 183-205, July 1963. : 

U was found that while normal animals did not develop arrhy-(ii) Bixlet, S., Kershbaum. A.. Meade. R. H., Jr.. Schwartz. L. The ef- 
lnmias unon challenge with small doses of intravenous nicotine, f«t of tobacco smoke and nicotine on the normal heart and in the 

arrhythmia formation shortly after tneir spontaneous arrnythmias 

-nad ceased More recently, Eellet, et al. (JrJ) studied the eiTect of Green-spam, K., Edmands, R. E.. K.voebei., S. B., Fisch, C. Some 
* , . , * ,. euccts of nicotine on cardiac automaticity. conduction, and inotropy. 

. iTCigarette smoke inhalation on tha-\ent t -icuar fibrillation thre^holti Archives of Internal Medicine 123(6): 707-712, June 1969. 

!n anesthetized dogs. They observed a statistically significant de- ^ 

grease in the threshold following smoke inhalation. Greenspan; etW) Setlet, s., F-Aschmann, D., Roman, L., Deguzman, N. The effect 


feet of tobacco smoke and nicotine on the normal heart and in the 
presence of myocardial damage produced by coronary ligation. Amer¬ 
ican Journal of the Medical Sciences 201(1): 40-51, January 1911. 


(74), using isolated 1 dog right ventricular myocardium, ob¬ 
served that nicotine perfusion increased the automaticity or the 
zr'urkinjc fibers system and decreased the conduction velocity. The 
authors consider that these two nicotine-induced effects probably 
rDredispose the myocardium to the initiation of arrhythmias. 


of cigarette smoke inhalation on the ventricular fibrillation threshold* 
Circulation (Supnlbmcnt 3) 42(4): 135, October 1370; * 
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r ‘ t Source of Catecholamines* Since (35) Burns and Rand and (1 £>0) Rose 

V and Blasq^used either the isolated heart or the intact heart with intracoronary 
injection of nicotine, the source of catecholamines will have to be from the 
heart* However, with inhalation of cigarette smoke, the more important 
source is adrenal gland which was demonstrated by (210) Westfall and Watts. 
Portions of this article are reproduced below. .. . 

The site of release is an important point for the thesis appearing in ' ^{W. r y> ' 
- the document. A cardiac source would mean high level of catecholamines whereas 
an adrenal source would mean low level of amines reaching the heart. •'••• 








. Discussion. These results show that in- 
• if; halation'of cigarette smoke can cause a sig- 
* * oincant increase in secretion of epinephrine 
.from the adrenal gland of the dog. It is well 
established that nicotine is the chief pharma¬ 
cologically active substance in cigarette smoke 
A (16,17). Nicotine in large doses can cause 
the release of catecholamines from the adrenal 
g!and(2,3,4). Control experiments involving 
no smoking and the smoking of cornsilk cig¬ 
arettes had no effect on epinephrine secretion. 
The effect of asphyxia and hypoxia was very 
small when compared to cigarette smoking.. 
V-. The data indicate it is the nicotine in the 
smoke which produced the observed responses. 


l l is apparent that the increa-e inepineph- 
;; rine content during smoking is greatest in the 
( vena ca%*a blood, followed bv the arterial and 
'peripheral! venous blood, respectively. The 
vena cava blood contains the immediate >e- 
ere dons from the adrenal glands diluted by 
blooii slmv from the posterior part of the b<wiy 
only. By the time the r ecru I ions from the 
adrenal g!am!> reach periphrml arterial; l alf«rv] a . 
the epinephrine has been further diluted by 
the total venous return and possibly by inac¬ 
tivation in the Junes. Finally, epinephrine 
content is further decrea-rtl by po>sa*:e 
through the - tissues of the hind leg so the 




lowest concentration appears in the peripheral 
venous blood. Further significance Is placed 
on the fact that inhalation of cigarette smoke 
produced an increase in epinephrine levels of 
peripheral arterial blood since this is the 
blood which reaches all tissues. To simulate 
more closely cigarette smoking in humans, 
experiments were carried out in which inhala* 
tion of cigarette smoke was controlled at a- 
slow rate. Smoking time in these experiment* 
was 8 minutes which is comparable to the av¬ 
erage human cigarette smoking time. The re¬ 
sults show that from control levels of less 
than 1 pg/1 the slow inhalation of cigarette 
smoke increased epinephrine levels of periph¬ 
eral arterial blood to 25.1 fg? 1 (p<0.001). 
This elevation in epinephrine levels was found 
to increase progressively to a maximum value 
during the smoking periods In the previous 
experiments, where average smoking time was 
3.5 minutes, inhalation of cigarette smoke 
caused an increase in arterial epinephrine level, 
from an undetectable amount before . the 
cigarette to a value of 126 /*g I during the 
cigarette. Although consideration must be 
given to species and weight differences, these 
results indicate that a similar effect can occur 
in man during cigarette smoking. : r ^ 

Result* obtained in this study on the differ¬ 
ential release of epinephrine and norepineph¬ 
rine are in agreement with results reported in 
the literature on release of epinephrine and 
norepinephrine by nic*;tine( 10-14) in that the 
increase of catecholamines in the peripheral 
circulation is due primarily to a release of 
epinephrine from the adrenal medulla. _ 
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